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[OFFICIAL NOTICE. | 
First Annual Meeting, American Gas Institute. 


AMERICAN GAS INSTITUTE, 
OFFICE OF THE SECRETARY, 
New ALBAny, IND., Aug. 27, 1906. 

The first annual meeting of the American Gas Institute, composed of 
the merger of the Ohio, the American and Western Gas Associations, 
will be held in the Auditorium Hotel, Chicago, Ills., Oct. 17th, 18th 
and 19th, 1906, and will be called to order by Mr. B. W. Perkins, 
Altoona, Pa., President of the Ohio Gas Association, who has been 
selected as presiding officer. 

The Auditorium Hotel offers rates to delegates as follows: 


ee ae $2.00 per day and up. 
Se IN. on res. cnive | octet pede s 3.00 per day and up. 
Single room with bath.................. 3.50 per day and up. 


Double, or two in a room with bath.... 5.00 per day and up. 


Those expecting to attend the Convention are requested to secure 

rooms ia advance of the meeting. 
' The following Passenger Associations have granted reduced rates on 
the certificate plan of 14 fare for the round trip, plus 25 cents for each 
railroad certificate vised by the representative of the Passenger Associa- 
tions, who will indorse the certificates: Central Passenger Association, 
Western Passenger Association, Trunk Line Association, Eastern Cana- 
dian Passenger Association, South Western Passenger Association, 
South Eastern Passenger Association, New England Passenger Associ- 
ation, excepting the Eastern Steamship Company. 

These Associations include all the territory of the United States, as 
far West as Colorado. 

Membership blanks have been sent to all of the members of the three 
above Associations. 

It is requested that members avail themselves of the opportunity to 
become charter members at the very earliest moment, insomuch as 60 
days has been decided as the limit for acceptance. 

Acknowledgments of the receipts of applications have been mailed to 
all of those who have forwarded their application to the Acting Secre- 
tary. Failure to receive such acknowledgment is indicative that your 
application for membership has not been received. The Acting Secre- 
tary urges upon every person, who wishes to become a charter member, 
that they lose no time in sending in their application. The qualifica- 
tion for membership is as follows: 


From Section 8 of the Constitution.—‘' Charter members shall be 
such of the present membership of the America, Ohio or Western Gas 
Associations as shall be certified by the officers of the same to the 
Directors of the Institute as qualified respectively for Active, Junior or 
Associate membership, provided, that to become a charter member it 
shall be necessary for each person so certified to make application to 
the Directors of the Institute within a period of 60 days after notice has 
been sent him of the formation of the Institute.” 

In the judgment of the joint committee, appointed bythe uiitherican, 
Ohio and Western Gas Associations to organize the American Gas In- 
stitute, no person delinquent for dues in either of the above Associa- 
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tions shall be eligible for membership in American Gas Institute until 
such delinquencies are paid. 

From Section 5 of Constitution.—‘‘ To be eligible to Active Mem- 
bership, a person must be at least 26 years of age, and be an officer or 
other employee of a gas company, or a consulting gas engineer, or an 
employee of a consulting gas engineer. He must be competent to act 
efficiently as the manager of a department of a gas company’s business. 
and must have his chief inierest in the gas business directly connected 
with the manufacture, sale or utilization of gas, and not the manufac- 
ture or sale of apparatus or appliances used by gas companies.” 

From Section 6 of Constitution.—‘‘ To be eligible as a Junior Mem- 
ber, a person must be over 20 years of age and be in the employ of a 
gas company, or of consulting gas engineer, and must be qualified 
either by experience or education to hold a responsible position under 
such employers.” 

From Section 7 of Constitution.—‘‘ To be eligible as an Associate 
Member, a person must be engaged in a pursuit which constitutes a 
branch of gas engineering, or to be otherwise qualified to assist in pro- 
moting the objects of the Institute.” 

All charter members are exempt from membership fees. The annual 
dues, however, are payable in advance as soon as the permanent 
organization of the Institute is effected. 

For those who are not members in good standing, in either the Ohio, 
American or Western Associations, and who are qualified to become 


members, the following membership fee, including the first year’s dues 
will be charged: 


ein aes sae ides id vec cccannes’s $25 

Associate membership. .... .......2.cccceeescoees 25 

ee eee 10 
Annual Dues 

I. ook es Boke 5505 0500 cece cccccees $10 

Asporéale monabortihip. 20 oo... . ccc cc ccccccsece 10 

DONE CII 0h 5 aha cess voc decccccccvss 5 


A banquet will be provided for the Association members under the 
usual] conditions, which have heretofore prevailed, each member attend- 
ing paying an amount to be determined upon. The details as yet are 
not completed. 

I would request again upon the members of the Ohio, American and 
Western Associations, that they attend to the notiee received from the 
undersigned in reference to sending in their application. 

The undersigned will be pleased to answer all communications in 
reference to the meeting, and to send membership applications to any 
not-eligible for charter membership, who may wish to become members 
of the American Gas Institute. JAMES W. DuNBAR, 


Acting Secretary. 








[OFFICIAL NOTICE. } 
Wrinkle Department, American Gas Institute. 


me 


Please note that subscriptions to the Wrinkle Department wil! be re- 
ceived up to, and including, October 1st, 1906, on which date the 1906 
edition will close. 

Drawings, photographs, sketches and descriptions of any device, 
formulz, or methods for accomplishing objects pertaining to the gas 
business, are respectfully solicited. 

Thanking you in advance for contributing promptly. Yours truly, 

W. E. STEINWEDELL, B. McApam, 
719 Citizens Building, Milwaukee Gas Light Co., 
Cleveland, O. Milwaukee, Wis. 








BRIEFLY TOLD. 


——— 


JuDGE GIEGERICH’s DEcIsION.—On the 6th inst., Judge Giegerich, of 
the Supreme Court, having listened to the testimony or pleadings of the 
petitioners, who sought an order for readjustment in the case of one 
Dionegi Rebecchi against the Consolidated Gas Company, of New York, 
denied the petition. In that case a peremptory writ of mandamus was 
issued, which writ ordered the Company to supply gas to Rebecchi at 
the rate of 80 cents per 1,000 cubic feet, as provided in the applying 
statute. The Company’s pleaders contended that, as the statute itself 
was in process of adjudication, and that until such process was com- 
pleted, as the carrying out thereof would mean confiscation of its 
property without due process of law, the Company was entitled to 





charge the former prevailing rate of $1 per 1,000 cubic feet. Justice 
Giegerich held that an unsupported assertion of such nature was not 
sufficient to suspend the operation of the statute, which must remain 
the standard of practice until otherwise legally decreed. Among other 
paragraphs in the decision the following are written: ‘‘* * * To 
accomplish that effect the defendant should allege facts sufficient for 
the Court to determine whether the legal inference of inadequacy o' 
return is well supported or not. The Court has a right to know what 
the facts are, that it may judge whether the legal inferences are wel! 
drawn. * * * Iam satisfied in this case, however, that in order to 
avoid and suspend the operation of a statute like the present and defeat 
an application for a peremptory writ of mandamus, the defendant 
should be required to be more specific in its assertions and present to 
the Court something more clearly in the nature of facts and not so open 
to the criticism of being mere inference or conclusions; in other words, 
to show that there is a real issue of facts in the case.” On the whole, 
the decision is one rather mistily involved, so far as diction goes; but it 
may not be truthfully denied that in import it certainly means the Con- 
solidated Company may not charge in excess of 80 cents per 1,000 cubic 
feet in the interim of a final decision by the Supreme Court of the 


United States respecting whether or not the legislative rate is an equi- 
table and just one. 


Another echo in the city gas rate case is found in a decision by 
Justice Giegerich in the case of somebody vs. the Northern Union Gas 
Company, operating in the northern or Bronx district of New York 
city. The Company had adjusted its slot meters so as to yield 310 cubic 
feet of gas for 25 cents, but some consumers thought the last penny- 
weight of flesh should be given them and so asked that 3124 cubic feet 
be furnished for the quarter dollar—the 80-cent law, of course, govern- 
ing. The decision was concise, in fact, curt, for it was decreed that the 
adjustment to 310 cubic feet was ‘‘ sufficiently accurate.” 





DeaTH OF Mr. CLARENCE K. Wooster.—The tragic death of Mr. 
Clarence K. Wooster, who while temporarily insane committed suicide 
the morning of the 9th inst., in his home in Chicago, will be sincerely 
regretted. Deceased, who was born in Essex, Conn., May 21, 1857, 
came to Chicago in 1888, was prominently identified with the syndicate 
that eventually financed and constructed the works of the Equitable 
Gas Company, of Chicago, and when that concern was finally merged 
into the present corporation of the Peoples Gas Light and Coke Com- 
pany (in 1899), he was elected its Third Vice-President. Mr. Wooster 
was a man of very genial personality, and his dementia (he was beyond 
a doubt not metally responsible for the act that termmated his life) was 
surely caused by a sunstroke that prostrated him in the severe hot spell 
of mid-August last. 

NoTEs.—— 

THE Western Maryland Gas Company, of Allegany county, Md., 
has been incorporated by Messrs. Forman, H. Schreiber, J. D. North- 
rop, F. M. Robey, Mortimer Church and Roderick Clary. It is capi- 
talized in $20,000. 





‘**R. B. W.,” writing under date of the 8th inst., says that the display 
made by the Evansville (Ind.) Gas and Electric Light Company was 
really the feature of the Labor Day parade in Evansville. The Com- 
pany had 5 well-equipped ‘* floats ” in line. 


JupGE LacoMBE granted the application of counsel for the Consoli- 
dated Gas Company for an extension of time in which to present its 
main evidence before the Special Master of the United States Circuit 
Court, Arthur H. Masten. It was thought that the Company’s evi- 
dence would be all in by Saturday last. 


Mr. C. F. CatTre.i, of West Chester, Pa., is in charge of the con- 
struction of the plant that is being put in to supply the residents of the 
contiguous boroughs of Avondale, West Grove and Kennett Square, 
Pa. If we mistake not, the plant proper will be located in Avondale. 


Tue fourth largest taxpayer on the rolls of the city of Lowell, Mass., 
is the Lowell Gas Company, whose payment on tax accounts this year 
amounts to $33,479. 


THE latest ukase in respect of public lighting supply in Boston, Mss., 
is as follows: 

‘* Ordered, That the Schoolhouse Custodian be instructed to proceed 
forthwith to obtain and record a reading of all gas and electric m: ‘ers 
in the various school buildings, and thereafter to compare such mete! 
readings with the monthly bills rendered for gas and electricity ; ind 
that he also call the attention of the janitors to the importance o! ex 
ercising strict economy in the consumption of gas and electricity.” 
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{Prepared for the JourNAL.] 
The Protection of a Large System of Mains. 
ee ee 


By Mr WALTON ForstTa., 


The average citizen and taxpayer, especially one living in a small 
town, believes that, with proper foresight on the part of the civic 
authorities and of the public service companies, all necessary under- 
ground structures can be placed in a street prior to its paving or re- 
paving, SO as to avoid any subsequent disturbance of the new surface 
for which the citizen aforesaid has paid an assessment and which he, 
therefore, regards as the veritable apple of his eye. As any gas man 
knows, the citizen’s view is pure theory and utterly unable of accom- 
plishment; but of this the citizen will not be convinced, and each time 
an opening is made the company making it and the municipal author- 
ities are unsparingly condemned. 

The above may be described as the theory of street openings in a 
small town. The practice of street openings in a city, and especially a 
large one, is a very different matter. There are now so many public 
service corporations laying underground structures that openings, both 
for extensions and repairs, are of daily occurrence. In this continual 
disturbance of sub-surface conditions the gas company is at a disadvan- 
tage as compared with any othercompany. The watercompany, steam 
company and pneumatic tube company have about the same com- 
paratively defenceless distributing system, but an ordinary leak of 
water or steam does no harm and an air leak will be quickly known. 
A gas leak, however, may, long before discovery, make an explosive 
mixture in conduits and manholes. The ‘electric ”” companies—viz., 
traction, light, telephone and telegraph—have a distributing system not 
easily damaged, and which gives the central station instant warning 
when serious damage occurs. So, of all underground service com- 
panies, the gas company has most need to watch its structures. What 
ismore, this need and the expense entailed by meeting it, began sooner 
for the gas company. It was, except for the water company, the first 
on (under) the ground. In the last 15 years one by one the electric 
companies have put their wires in conduits, until each street intersec- 
tion is undermined by manholes and from curb to curb the roadbed is 
filled with iron pipes and wooden and tile ducts. 

What has been the effect of all this work upon the conditions of the 
gas mains and services? It is extremely probable that, except in a few of 
our largest cities, most of the conduits have been laid without any regu- 
lar surveillance from the gas company. This means that wherever a 
main was uncovered in the side of a conduit trench, the tile, or their 
concrete bed, was very close to or¢ouching the main, making service 
lapping or split sleeve repairs difficult and often impossible. Also, 
where the presence of a main in a manhole did not interfere with cable 
drawing or splicing, the manhole has inclosed the main without per- 
mission being asked. At once that inclosed portion becomes inaccessi- 
ble to the gas company, according to manhole ethics as laid down by 
the electric companies, until permission to open the manhole has been 
asked and obtained. Little as any particular gas company might be 
inclined to ask this permission, especially when hunting for bad leaks, 
the asking becomes no formality when manhole covers are locked, or 
where, if not locked, the current carried is of high voltage, and pru- 
dence demands the presence of an employee of the electric company. 
Consequently, the gas company which has not closely watched the 
installation of conduits, realizes one day that many of its mains and 
services are more or less imbedded in and under ducts, and that in man- 
holes and manhole walls are mains and specials. The possibilities in 
manholes from leaky joints or broken mains are not pleasant to con- 
lemplate, and cast iron mains, especially in small sizes, may not be 
‘trained with impunity. Ifa 2-inch main affords an easy way of get- 
Ung in or out of a manhole, it is a very possible occurrence that an ex- 
traheavy man may some day cause a slight crack. The first knowl- 
edge of an unholy union between gas and electricity may and often 
does come from a series of manhole explosions, in which broken covers 
and shattered ducts may cover the whole damage. 

W hether because of such accidents or from any other reason let it be 
assurned that the manager has decided that both prudence and economy 
lictate a mew policy in regard to watching the distribution system. 
There are two things to be done: First—To make sure that in the future 
aly opening, uncovering or coming close to main or service will be 
seen, and proposed or actual encroachment or damage to the gas struc- 
‘ure prevented or reported for the manager’s action. Second—To in- 
‘est sate all existing dangerous conditions, which practically means, 
*xai:ine all manholes which probably inclose mains. 

To accomplish the first object, a systematic inspection or ‘line- 





walking” of the whole system of mains must be started. Important 
thoroughfares and those containing the largest mains must be wsited 
oftener than the streets in which there are apt to be few openings and 
on which the mains are small. By intelligent planning, very effective 
protection can be obtained at comparatively slight cost, say $8 per mile 
of main per year. Bicycles should be used by the ‘‘linewalkers,” ex- 
cept possibly in the congested traffic centers. A report should be made 
of every opening seen. Where a trench is being opened parallel toa 
main, and the latter is exposed, it will often be advisable to detail a 
man as watcher on this particular job to insure that the structure be- 
ing laid is kept at a proper distance from the main. An endeavor 
should always be made to agree with the other public service com- 
panies upon the minimum clearance distance allowable from different 
sized mains. These companies will usually be reasonable on such 
points and issue proper orders to the street gangs, but, of course, where 
space in a street is very limited, the ordinary street foreman will break 
rules made for another company’s benefit, where these rules interfere 
with an economical or proper installation of his structure. It is to 
prevent the yielding to temptation by such foreman that the line- 
walker and the watcher are needed, fully as much as to look after the 
individual plumber. 

Public service companies usually notify each other of the time and 
place of contemplated work, and a linewalker may be given such notice 
and ordered to report whether the work is such as to call for a watcher. 
Here again, however, the human element comesin, and quite frequently 
a notice is not sent or delayed until after the work is begun, so that the 
linewalker sees the opening before the office knowsof it. A telephone 
conduit was once laid on Sunday, and notice to the gas company was 
forgotten. There being no linewalking on Sunday the work was never 
seen, and, therefore, there was no opportunity to object to the resting 
of a conduit on a service, causing the latter to sag 1 inch and to pull 
out of the main a few months later. The resulting escape of gas filled 
the conduit, and when the mixture was ignited by a plumber’s furnace, 
several hundred dollars’ damage was done to the conduit and to neigh- 
ing windows. If notice had been sent, a watcher would have been on 
the job, and the damage, as well as resulting counter claims between 
the two companies, would have been avoided. 

The encroachment peril is not in itself as dangerous to a main system 
as the peril from subsidence and breaking, due to deep excavations 
either close to or including a main. This comparative harmlessness of 
encroachment is no valid excuse for failure to protect the main system 
from it. The ordinary danger from excavation is due to sewer 
work, and either the linewalker or the watcher must see that the main 
is protected as well as possible from any chance of subsidence, either 
during the work or after its completion. If the main is outside the 
sheeting and the latter is to remain in, there is litile to be done and not 
much trouble is apt to result. If the main is in the excavation, or just 
outside, and sheeting will be pulled, then supports from the sewer 
crown or spring of arch should be put, two undereach length, and this, 
coupled with the custom of never allowing pipe smaller than 4-inch to 
remain in use under such conditions, will generally prevent any trouble 
from broken mains after the excavation is refilled. 

A peculiarly modern peril to a main system is that due to the con- 
struction of a street car subway. Ordinarily such a subway is 
built by opening the street from above and excavating nearly to full 
depth in the open cut; then flooring is laid and the rest of the work 
proceeds under cover. Thus an immense chamber is formed under the 
street, inclosing gas and water mains, telephone and electric light con- 
duits and any other structures that may have been in the street. Of 
course, any formation of an explosive mixture of gas and air is to be 
prevented by all means. The possibilities of such a mixture were dis- 
astrously shown in Boston several years ago. 

If the gas main uncovered in the subway is a very large one, say 
over 12 inches, and especially if, by reason of a duplicate main, no ser- 
vices are supplied from the large main, the advisability of removing it 
from the excavation and laying a temporary pipe on or above the 
ground should be seriously considered. This practice was followed in 
New York city in at least one instance. If any main of whatever size 
is left under the flooring, then, besides a ca¥eful supervision of all sup- 
ports as installed, a day-and-night patrol of the line should be main- 
tained. Under each main should extend a platform so arranged that 
the linewalker walking on it will be in a position to smell any leaks. 
Also, vent holes should be made in the flooring, along the curb line 
and about 50 feet apart. Wooden chimneys, 2 feet square and 7 feet 
high, placed in these vent holes remove any menace to pedestrians and 
prevent cigar stumps, matches, etc., being dropped down. 

Judging from experience, I think it safe to say that, in carrying out 
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any system of protection as here outlined for subway work, all expense, 
except the pay of the necessary line walkers, will be cheerfully met by 
the subway contractor, who is always keenly aware to the menace 
from gus mains. 

The second phase of the work to be done in reducing the chances of 
serious street explosions from leaks in mains—viz., the investigation of 
existing dangerous conditions—is of necessity limited, as stated before, 
to an examination of all manholes which door may contain mains. 
The manhole company will usually send a representative to accompany 
the employees of the gas company on these trips of examination. 
Wherever a main is found, a sketch should be made of the conditions. 
The extent to which the removal of mains should be carried will de- 
pend upon many things, not the least important being whether the 
manhole company will pay all or any part of the expense. There will 
be many locations where an avoidance of all present manholes is an 
impossibility, and also many where a circuitous route would avoid 
present manholes, but not the new ones sure to be built in the near 
future. 

The plan followed for a main system embracing 1,300 miles and 
several thousand manholes has been to remove where feasible all 
mains, 6 inches and under in size, carrying them around the manhole. 
Where allowed to remain in the manhole, the pipe, if smaller than 6 
inches, was increased to that size, all existing lead joints were re- 
placed by cement, or removed by the relaying of the pipe, the brick 
work of the manhole walls was cut away from around the pipe for a 
clear space of about an inch, the space being filled with yarn and 
cement grout, the idea being to leave a water-tight wall, but to prevent 
any strain being transmitted to the pipe through the manhole wall. 

The above programme has been carried through with comparatively 
little opposition from the manhole companies, and the proportion of 
the expense collected from them is satisfactory, considering previous 
local conditions. As a result of the linewalking system and manhole 
work, 8 years have elapsed without any serious manhole explosions 
due to gas, and the ones that have occurred have generally been the 
unmistakable result of unnecessary interference with the gas mains by 
one of the manhole companies, an interference which was protested 
against at the time, but which could not be entirely prevented. 








[Prepared for the JourNAL.] 
Gas Traps. 
——— 


By ‘‘ ARTISAN.” 


Afthough calculated essentially for purposes of transporting water, 
there are often occasions upon which the ordinary gas trap is used in 
connection with gas pipes, which trap is intended to retain a collection 
of water to act as a barrier to the passage of foul gases in systems of 
drainage. The arrangement of turns in the pipe forming the trap is 
such that there is practically no interference with the traffic of the water 
or sewerage along the line, and the principle is applicable when gas 
flows though the pipes. The trap prevenis the entrance of foreign gases, 
air, etc. 

In the designing of gas traps for either service it is important that a 
perfect seal be obtained, for if there is a leakage at any point the value 
of the trap is lost, in that it becomes merely a conductor of whatever 
may be carried within the piping system. Gases, air and perhaps 
liquids may ooze in from the exterior, or perhaps the inferiority of the 
piping system may be such that the content of the pipes sweats through, 
resulting in odors and various complications. I have seen gas pipes 
packed in cement cases to overcome some little defect of this nature, 
which defect gives rise to leakages and odors. Again, we find pipes and 
connections liberally bound up in rags and all sorts of materials to 
avoid leakages of gases. 

In the construction of the traps, care is taken not to develop a siphon- 
able effect. There are, of course, both siphonable and non-siphonable 
traps in use, and each type has its place. 

There are positions in which the siphonable trap is needed. This de- 
scription of trap is shown in Fig. 1. The arrangement of the curve is 
such that a pocket is formed. The pocket fills with water to the water 
line shown in the shaded portion, thereby forming a seal for the pass- 
age. This water barrier makes a very simple obstruction for the pass- 
age. In order to shape a way for cleaning out the trap, a metal screw- 
cap is underneath the dip. The operation of cleaning is effected by 
removing the plug and permitting the accumulated matter to run out. 
Then water runs through the pipes and the trap is cleansed. Some 
various forms of the same designs of traps are presented in the illustra- 
tions extending from Figs. 2 to 6. The different inclines which are re- 


quired to meet the conditions of the pipes in a building are arranged «s 
required, so that in some cases the end of the pipe dips to a decided 
angle, asin Fig. 4. Then, again, the adjustment is such that the pipe 
extends straight out to the connection; or there may be cases in which, 
series of traps are needed, as in Fig. 6. Here we find three separate 
traps, all arranged on the same plan and alike in size and detail, and 
although usually one trap suffices, sometimes two are needed to perform 
the work; in fact sometimes three are found to be more useful, as in this 
instance. 

In Fig. 7 is shown an explanation of the plan of siphonage as applied 
to practical use in lines of pipes fitted with traps. A barrel of water 
may be set up as shown in the view. This barrel is filled with water 
to within about 20 inches of the top. Then a pail is placed near the barre! 
and the bent pipe adjusted as shown. 

The lower end of the pipe is placed in the pail, the other end being 
placed in the barrel. In order to get the suction going one will have 
to remove the air in the pipe, which is readily done by placing the pipe 
in the mouth, one end being closed, and drawing the air out by suction. 
Close the end you are drawing through as soon as you remove the pipe 
from the mouth and dip the end into the water. The vacuum thus 
created will start the thing going. The atmospheric pressure upon the 
surface of the water in the barrel causes the water to enter the void in 
the pipe and the water flows readily to the pail. The flow is maintained 
until the water in the barrel goes to the level of the inlet end of the 














pipe. .Then it stops. Here is where we get failures in the installation 
of air and gas traps in buildings. Sometimes the trap is perfectly made 
and seems ready for adjustment, but conditions arise in the placing 
the trap in position that throw out the well-conceived plan. A ne¥ 
diagram has to be modelled before the adjustment is corrected. | n out 
example, two pails were placed, as in the.same cut, with a pipe bent 
the order exhibited. One pail was filled and the other was emply. 
The experimenter sought to develop a vacuum by utilizing the central 
upright, which pipe lead direct into the angle. Ss long as he kept this 
top choked off and closed, and the water remained higher in one pail 
than in the other, the pipe siphoned the water into the pail containing 
the least water. The addition section was of no value. There 's 
great similarity between these two experiments and the actual gas au@ 
water trap. In actual service the vacuum is formed by the discharg® 
of a fixture on a higher floor. Apparatus may be installed in |:ous 
shops, offices, etc., which may act as a medium. Of course mal) 
primary factors interfere with the flow. I have seen cases iu whiel 
hair, lint, pieces of fabric, toothpicks, thread, etc., found their ¥4 
into the traps by the pipe passages, and these served to clog di‘fere! 
operating mechanisms of the traps. The result is that the traps are of 
rendered useless for the time being. A thorough cleaning 0! ™ 
remedy the trouble. In Fig. 8 is shown a plan adopted in one «s¢ fa 
the establishment of a trap below the floor line in a cupboard. 
In the event of the clogging of the trap, difficulty is experie iced 





cleaning it out. 
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j Capillary action on trap seals is another bothersome element. It is 
not liable to be seen readily, due to the difficulty experienced in getting 
at the right point, hence‘there is much tinkering at the more convenient 
points oftentimes before the affected partis reached. This is particularly 
d the case in traps of the design exhibited in Figs. 9and 10. These two 
latter styles are of special pattern, designed to meet the requirements of 
a certain mill service. Regardless of the character of the traps, if a 
reasonable amount of care and energy is given to them, reliance may 
be placed in them. Evaporation may bother at times; but a current 
of gas or air passing steadily over the water in the trap tends to evapo- 
rate the water in time. The time depends upon whether the trap is 
vented or unvented. If the latter, the trap remains sealed much longer. 
Back pressure is another factor, and it is usually due to a pressure of 
air from within the piping system, often due to defective alignment of 
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a The Mueller Handy Tool Kit. 

pipe a 

thus The H. Mueller Manufacturing Company, of Decatur, Ills., is find- 
n the ing ready sale for its ‘‘ Handy Tool Kit,” the plan of which is plainly 
id in shown in the illustration herewith. This kit, which is designed to be 
ained 

f the 





especially convenient for the gasfitter, plumber and water works’ man. 
consists of a center punch, round punch, diamond point chisel, cope 
chisel, cold chisel and calking chisel of the combination variety, 
arranged in a compartment box, lined with sole leather at top and bot- 
tom to prevent injury to the tools or box. The box has a strong 
swiveled handle, and the top of the box can be removed by a half turn; 
the result is that there can be no loosening or giving way. All the 
tools shown are made of high grade, § octagon steel, tempered and 
hardened at measured temperatures, thus insuring absolute uniformity 
of temper. To be positive that these tools are all that they should be, 
they are given at the factory a severe practical test. The box and its 








sta| lation tool equipment have the unconditional guarantee of the Mueller Com- 
ctly made pany, 
placing ol 
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4 “ie: The Branch Natural Gas Burner. 

a, is 

ipe bent to 2 I ents” 
ras empty. For burning natural gas under horizontal tubular and water tube 
the central boilers the National Equipment Company, St. Louis, Mo., is putting 
he kept thisjgm™ (Ul the Branch natural gas burner herewith illustrated. The gas is 
in one pail 
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are ofte admitted to the burner through a 2-inch inlet pipe and passes into a 
ng out wig ™'Xivg chamber where the necessary amount of air and steam mingles 


one case fd vith the gas before it is discharged through the front nozzle. This 
a tozzle has slots so that the flame produced is of a fan shape and spreads 
periencel’ *ut under the boiler. Several advantages are claimed for the burner, 
Pineipal among them being that it is easy to regulate accurately the 
“alo of the air and steam tothe gas so as to produce perfect combustion 








and a uniform flame near the front end of the boiler. The jacket of 
steam which is provided around the gas intake pipe serves as a pre- 
heater for the gas before it enters the mixing chamber and promotes 
the combustion. 

The construction of the burner is such that gas under any pressure 
may be used, it being only necessary to change the front nozzle, which 
is threaded tothe mixing chamber of the burner, and different sized 
openings in this nozzle are supplied for different gas pressures. It is 
claimed that the burner may be forced to 100 per cent. overload when 


desired without any change. All parts of the burner are interchange- 
able. 








Steel Nut Wrench No. 54. 
ee 


Bemis & Call Hardware and Tool Company, Springfield, Mass., is 
putting on the market the steel nut wrench shown herewith. In its 





construction special attention has been given to strength, durability and 
the quality of material used, and it is adapted for use where the wooden 
handle wrench will not answer. Itis pointed out that water, steam or 
mud cannot injure it, and that the wrench is built on correct mechan- 
ical principles and is practically indestructible. The head, bar and 
shank are in one piece, steel forged. The handle is forced on to the 
wrench bar under great pressure, and then securely riveted in place. 
Being oval in form it fits and does not tire the hand. The nut gives 
great gripping power to the jaws, as on nuts with the corners rounded 
off the whole hand can be applied to making the adjustment. Ordinary 
adjustment can be made with the thumb and finger. It is made in 7 
sizes, from 6 to 18-inch, inclusive, with steel handle, as shown in the 
cut. The 21 and 24-inch wrenches have a handle made by a continua- 
tion of the bar. 








The Pressure of Light. 
SE 


[By Mr. THomas W. KINGsMILL, of Shanghai, China, in Engi- 
neering. | 


In Engineering of May 18 last appeared a notice of a paper by Prof. 
J. H. Poynting on ‘‘Some Astronomical Consequences of the Pressure 
of Light.” Iam not going to contravene the facts nor the conclusions 
arrived at. But does the argument begin and end with light rays? I 
trow not. A very few years ago the only rays that we knew to be 
transmitted by means of ethereal vibrations were those of light and 
heat. Now we know that they are manifold; Hertzian, Rdntgen, 
Becquerel, and we know not how many more; a rays, rays, etc., of 
many of which we make daily use. In fact, it may be said that ethereal 
radiation has become the quest of the century. Each of these—and 
they may be infinite—must mathematically be subject to the same laws; 
and the logical conclusion must therefore be, that it is insufficient in 
explaining any one celestial phenomenon to take into consideration one 
only out of the numerous classes of radiation with which we are already 
acquainted. 

It isan old suggestion, made even in the eighteenth century, that 
gravity itself is but a form of radiation; but, of course, in the days 
when heat and light were the only known forms, such a theory could 
have no support from observed facts; and the known facts seemed to 
point directly to its being an attractive, not at all a repellent force. 
But modern discoveries tend to throw discredit on the existence of an 
attractive force, or rather, perhaps, afford no logical ground on which 
to erect such a force. On the other hand, all these forms of radiation 
point to the fact of the ether being in a state of everlasting vibration in 
every direction. This perpetual vibration Ts seemingly, indeed, the 
only fact that we know positively of the ether, all the other possible 
conceptions we can form of it being negative. 

One of these conceptions must be that the ether cannot act on bodies 
direct, as otherwise we should find it a resisting medium to all motion; 
and this mathematical research shows as plainly it is not. Yet that its 
vibrations do affect every body in existence is plain from the ordinary 
phenomena of heat and light. There seems here only one escape from 
the apparent dilemma, and that is, that ethereal vibrations can com- 
municate themselves to the ultimate particles or atoms, of which mat- 
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ter is necessarily built up. We then need to leave out of discussion 
momentarily all considerations of positive dimensions, and dismiss 
ideas of surface or figure, and confine ourselves rigidly to mass. This 
seems a defect in Professor Poynting’s calculations. Assuming that 
perpetual vibration is one of the conditions of the ether, and that this 
vibration can communicate itself to the ultimate particles of matter, we 
seem to have some sort of a foundation for a vibratory theory of gravity, 
without calling in the aid of the unknown, and hardly thinkable, force 
of attraction. Experience, e.g.,teaches us that light passes equally at 
all times and in all directions, and as it is only through the vibrations 
of the ether that the passage of light can be effected, the vibrations 
must be ubiquitous in direction and uniform in time. In the case of a 
solitary atom, or congregation of atoms, the vibrations on every side 
and from every direction being equal and compensatory, there is no 
tendency to change of place; but when we take two atoms, or congre- 
gations of atoms, between the two must exist a penumbra whence cer- 
tain of the rays will be excluded, and the tendency will be to approach. 
This seems to me to put the force of gravity on a logical basis. It will 
readily be seen from simple mathematics that the differences due to 
penumbra will follow the same rule as gravity. In the case of two 
bodies (or congregations of atoms) within measurable distances of one 
another, the undulations are in part then arrested by the atoms, which 
convert the undulation into topical motion tending to bring closer the 
bodies, while a part is consumed about the atom inducing on its part 
vibration. 

Even with our present knowledge we may bring this to the test of 
what we may assume as experiment. Let us place in some corner of 
the ether, sufficiently removed from extraneous influences, two balls 
each containing, say, 100,000,000 atoms of, in the one case silver, in 
the other platinum, taking care not to give either any proper motion. 
We find that the two approach within the penumbra. The silver ball 
will contain, we shall find, 97 cubic units, the platinum 95, so that the 
diameters shall be very nearly equal. As each ball cantains 100,000,000 
atoms, the moving force should seemingly be equal in each case, but 
we find they approach at very different rates, the silver ball passing 
through194.75 space units, while the platinum only accomplishes 101.85. 
As they are nearly of the same size, and each containing the same num- 
ber of atoms, the silver ball must be less obstructed or permit more 
vibrations to pass through into the penumbra. The two balls being 
nearly of a size, and containing the same number of atoms, something 
must have been superadded or deducted from the vibrations in passing 
between or through the atoms; in other words, the conditions of pres- 
sure from without being identical, something must have occurred to 
make the back pressures in the penumbra unequal. 

We may, perhaps, find the clue by trying a new experiment, and for 
that purpose place both balls, at a temperaiure of 200° C., in a mass of 
ice at 0° C., and ascertain the respective amount of ice turned into 
water during the time the balls were cooling to zero. Here we find a 
very similar discrepancy; the platinum ball will have melted 101,85 
units, while the silver will have actually melted 186.66. That the 
coincidence is not accidental is shown by very similar effects occurring 
with other elements. ~ 

Let us, ¢.g., for silver substitute magnesium—a metal of a very differ- 
ent category—and watch the results in both cases. The balls, as before, 
will approach, but at very different rates; while the platinum (as be- 
fore) advances 101.85 units of space, the magnesium will have covered 
816.47; owing, too, to the looser packing of the atoms, while the con- 
tents of the platinum ball are 95 cubic units, those of the magnesium 
are found to be 1,445, the diameter being as nearly as possible 24 times 
as great. Now, as before, let us plunge the two in ice; we shall find 
that while (as before) the platinum will have melted 101.85 units, the 
magnesium will have liquefied no less than 796. As in the former case, 
the coincidence does not amount to identity, and as this discrepancy 
occurs in each case, differing slightly in amount, there must be some 
reason. Part is no doubt due to errors of observation, but it is too con- 
stant to be altogether due to that cause, and we must therefore seek for 
another explanation. Notable exceptions, due possibly to change of 
phase, only occur in four solid elementary bodies—carbon, boron, sili- 
con and glucinum; while for similar reasons the law does not occur 
or is masked in most of the permanent gases. 

And now we can make a third experiment. We have seen that the 
platinum ball in falling in temperature 100° accomplished only the 
same (quam. prox.) amount of internal work amongst the atoms as did 
the magnesium in falling 123°. If we now take the two balls and per- 
mit them to fall under the action of gravity, we can, by suitable means, 
ascertain the amount of work done topically, and we shall find it prac- 
tieally the converse. In other words, the platinum ball in descending 


gives out in 12} space units as much energy, external, as does the othe: 
in falling 100. The actual energy transferred to each atom from the 
ethereal vibrations is identical, but the manner of application, as we 
may call it, differs. This seems to be the lesson to be learnt. 

Of course, as we have not yet arrived at all the various forms o! 
vibration to which the ether is subject, we have only dealt with two— 
heat and gravity; but, as I pointed out, all proceeding from the same 
source must follow similar laws. Now, Professor Poynting has shown 
how light rays falling on a body do actually bring pressure. In the 
same way we must look for similar phenomena from Hertzian, Rontgen, 
Becquerel, and all the numerous forms of vibration recently brought 
to our knowledge; aad it is probably in this direction that we must 
look for the explanation of the discrepancies noticed in dealing only 
with the two chief radiations of gravity and heat. 

Following the lead given by Professor Poynting, we may try to apply 
this simplified formula to some celestial movements. With regard, for 
instance, to comets, Professor Poynting, in accord with Euler, gives a 
formula requiring two distinct forces to account for the peculiarities of 
their orbital movements and their visible shape; one of these, the so- 
called attractive force of gravity, to produce the motion of the head, 
and the other, the repulsive force of light, to produce the phenomena 
of the tail. Palpably as indicated above, one is sufficient, wher prop- 
erly understood, to account for all the appearances. When, ¢.g., the 
comet is first visible at or near its aphelion passage, it appears as a more 
or less globular congeries of particles, which from the necessities of the 
case we must assume to have a motion of rotation around their common 
center of gravity. However small the dimensions of the congeries, the 
momentarily foremost particles must be more strongly drawn towards 
the sun than the hindmost, and hence the resulting globe will from the 
first have a tendency to assume a spheroidal shape. As the congeries 
of rotating particles draws nearer to the sun in the progress to perihelion, 
the penesyzygial axis will continually become prolonged in quadratic 
ratio, and at the same time the center of gravity aud center of rotation 
wi)l be drawn into the forward focus of the spheroid. As a body in 
revolution round the common center of gravity must cover equal sec- 
tors in equal times, the particles in front, in the pericentron, will be 
crowded together, and practically form a thick cloud, brightly glowing 
as it reflects the rays of the sun. The particles in the rear, becoming 
further apart as the distance from the center of gravity increases, will 
gradually be able to reflect less and less light, till the hindmost will 
altogether cease to be visible. Such is the ordinary aspect of a comet; 
and it will on consideration be seen that, in accordance with the laws 
of motion, such it must be. 

So, too, in the case of a planet moving in an approximately circular 
orbit, the perihelion (pericentric) strains are so slight as to be practically 
inappreciable; and giant bodies like Jupiter get round their perihelion 
with no noticeable change of figure or condition. Not so those which, 
something like the comets, are condemned to move in orbits more or 
less eccentric. Let us for an instructive example take the hypothetical 
planet supposed to have once moved between Mars and Jupiter;i nstead 
of an agglomerated body we find it to consist at present of a lot of 
scattered fragments, scarcely one of which exceeds 100 miles in dia- 
meter, while most are mere points. Even Mars is insignificant in size, 
and his small diameter, coupled with his relatively low density, enables 
him almost without inconvenience to perform his regularly recurring 
perihelion plunge of 48 million miles. 

The conclusion I must under the circumstances draw is that ‘t's 
logically necessary to accept the vibrations of the ether, and their par! 
in conveying radiations of all sorts and degrees, as the sole source of 
energy in our system, whatever form that energy assume—grav''y, 
heat, light, electricity, etc. Wecan then comprehend how it 1s that 
gravity, so far from being a separate entity, with its own laws apart 
from the others, must be accepted into their society as but one of the 
practically innumerable forms of radiative energy, all capable of m itual 
transformation and interaction, according to the momentary cond1!\0n5. 
Furthermore, we must assume that the atom, and the atom alope, ©” 
become the medium, and that bodies can only be affected inasmuch 4 
they are built up of atoms. 

The whole energy of vibration is not then concentrated in grav!ly, 
and as we can imagine what is called latent heat, so also is !atev! 
gravity a conceivable factor. We can, by suitable treatment, make 
latent heat sensible, and by a somewhat similar process we cal also 
utilize latent vity. In neither case are the vibrations at res’. In 
the case of soljeined bodies the entire mass now acts as a whole, J® 
even here the vibrations partake of a compound character, part tending 
to produce movement in space and a part engaged in internal oscill® 
tion. The former becomes adhesion, the latter heat, light, electric!" 
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ete. The interior of bodies is thus subjected to the same principles as 
their externals, and the principle of the impenetrability of matter is 
not to be held to extend to the ether. Here probably, too, we reach the 
finality of possible human knowledge. 








Difficulties in Converting Gasoline Engines to Operate 
on Producer Gas. 


—— a 
|By J. E. Prerrer, E.E., in The Gas Engine. | 


Phasesof work that cover any particular portion of the modern prime 
mover involving changes that are essential to the correct working of a 
producer gas outfit, as compared with ordinary gasoline or natural gas 
working, are, of course, always interesting. Creditable tests and per- 
formances have been made in the past few years with suction gas pro 
ducer outfits, with various fuels, under absolute and unfavorable con- 
ditions for comparative purposes with other forms of power that have 
had to dwindle in importance in every case where efficiency and con- 
sistency of operation were prime factors in the case. 

To justifiably treat this most important subject, it will not be amiss 
to demand of the student that he bear in mind, with great ; rudence, 
the fact that the factor of compression in explosive engines is of the ut- 
most importance for deliberation for him who would reach the highest 
point of production with the full mixture he has at hand in connection 
with the energy producing conditions that are shaped into finality, 
and, as such, are ever a basis of contention that must not be overlooked 
in bringiag about ideal power plant conditions for general and specific 
utilization. 

Producer gas, as must be remembered, is a mixture of several 
elementary and compound gases, and is evolved in an apparatus in 
which the heat for the gasification of the combustible agent at hand is 
derived by a partial combustion of the raw fuel in the producer 
chamber, where the gas forming elements are first brought together in 
their raw and separate states to be combined, both in a mechanical and 
a chemical combination sense, to eventually bce carcied over and 
treated for its final inception by the engine cylinders for the compres- 
sion' of said compound gas to its most advantageous stage for final 
utilization, ignited, and, as heat energy, transformed to mechanical 
turning effort of the main engine shaft, from which useful work is de- 
rived. 

Because, as is so often the case, the quality of the gas delivered to 
the engine will vary with different types of gas producing apparatus 
and with different gas producing agents as fuel, and because the nature 
of the work or mechanical effort as finally transformed into by the 
engine, affects very materially (for the most efficient transformation) 
the amount of compression, it will no doubt be advisable at this point 
of the discussion to dwell upon the nature of the gas as leaving the 
‘producer chamber” above referred to, so as to realize the conditions 
evolved for our compression chamber in the case of producer gas be- 
fore we proceed to bring about the conditions in our mechanical design 
of the compression chamber of the engine that will facilitate the chang- 
ing over of same from a highly efficient gas, such as illuminating or 
natural gas, to one less so, or vice versa. 

The producer gas being one of much less heat value than the natural 
or gasoline gas, it naturally requires a much higher compression in 
order to arrive at that stage of compression where the heat values will 
be practically the same as that of gasoline gas. To show the reason 
for the low heat value of this gas, it will also be advisable, at this 
point, to show the combination as to how the gas is made before being 
ready for utilization in the cylinder. During the first 5 years of the gas 
producer experience, air alone was utilized in the gas producer over a 
bed of coal. In the later and almost universal practice, owing to the 
better efficiency and more consistent production, a jet of steam, in con- 
nection with another of water, is passed through and over a bed of live 
coal in the gas producer, which together form the elements that make 
up the final gas. In this operation the air and steam are sent through 
from the sides and bottom of the fuel. The oxygen of the air, on first 
Striking the zone of the incandescent coal, combines with the carbon 
to form the carbon dioxide (CO,), but this, on passing through the 
burning coal above, is reduced to carbon monoxide (CO), which escapes 
with the hydrogen and carbon monoxide, resulting from the action of 
the steam on the red hot coal, and on the nitrogen which came in with 
the air. The resulting compound gas consists, therefore, almost en- 
tirely of carbon monoxide, hydrogen and nitrogen. A large amount 
of nitrogen in the air makes the producer gas contain 50 per cent. or 
more of that inert gas, and consequently gives it a low heat value, as 


the cylinder, in order to get the best working conditions of the gas, and 
insures consistency of explosion and the consequent reliability of work- 
ing in connection with the proper ignition apparatus. 

Changing over of an engine from gasoline or natural gas to pro- 
ducer gas, then, calls for a much smaller compression space in order 
that the maximum power of the low heat value of producer gas may 
be obtained. Even when this condition is brought about, the producer 
gas result in the same engine must be considered to be some 30 per 
cent. Jess in the maximum power available than with a gasoline or 
natural gas operation. There have been various methods brought for- 
ward by different designers to accomplish this change-over without in 
any way affecting the general design and construction of the engine 
proper. One of these is to have an adjustable compression chamber, 
by virtue of a changeable head in some way, either by large plugs or 
some removable part, the definite location of which being such as to 
allow the area of the compression space to be changed. This system, 
although very practicable in the smaller sizes of engines, becomes very 
cumbersome and inadvisable for the larger powers that are more 
generally used for gas engine units of this nature. The second method 
is that of loose plates on top of the piston that can be inserted or re- 
moved at will until the right compression space is obtained, and is one 
that has been very largely applied, but not with the best of success. 
The plates are necessarily rather thin, and the attachment tothe piston. 
head is always such as to allow the carbon deposits to assemble 
Another drawback is that unless the engine is made with an unusually 
separable head, the attachment is rather hard to make, and, consider- 
ing the fact that no definite rule of reduction or increase of compression 
space can be made for a certain gas—as has been touched on above— 
this method of compression space regulation is rather a tedious and 
impracticable arrangement. The third and most reliable, as well as 
the most sensitive and ready method, is that of a changeable connect- 
ing rod—that is, changing the distance between centers of piston pin 
and crank pin, or, in other words, changing the length of the connect- 
ing rod by some screw or slip joint method to meet the conditions 
necessary. This latter method has become widely used and seems to 
be highly satisfactory. One of the most successful of these is where 
the piston pin bearing and coupling of the forged rod proper is involved 
in a steel casting or forging independent of the rest of the rod, aud 
made with a long, coarse threaded hole for the reception of the con- 


into position by the clamp bolt, which is put on one side, clamping a 
saw slot in the threaded wall, by virtue of passing through plugs there- 
on, attached on opposite sides of said slot, for the inception of the lock- 
ing bolt. This method enables an adjustment of a half turn of the 
connecting rod, and can be gotten at from the crank case by removing 
the connecting rod bearing cap from the crank pin without taking 
down any other part of the engine. This consequently becomes at 
once a practicable and sensitive method. One objection to this method, 
however, is the fact that if the engine is running on gasoline or natural 
gas with the piston at its outer limit, the piston head is quite a distance 
inside that required for producer gas, and consequently al'ows a por- 
tion of the finished wall of the cylinder to be exposed at all times. 
This will allow that portion of the cylind-r walls to become corroded, 
and, owing to serious carbon deposits and the fact of extreme heat dur- 
ing ignition, will naturally put the cylinder wall into bad shape for 
use when the producer gas is used, and at which time the piston would 
necessarily come out further on the cylinder wall than with the low 
compression gas, as gasoline and natural gas, for instance. However, 
under ordinary conditions, where a certain engine is installed and run 
on one gas, it would, of course, obviate this objection. 

As has been said, no definite figures can be suggested in changing 
over from one system to the other for the best compression, owing to 
the fact that the nature of the gas varies so much, even from the same 
fuel, with different producers; and, furthermore, the nature of the 
work to be performed must always be taken into consideration for the 
best compression to be used in connection therewith. The general run 
of gasoline engines in the market to-day are very poorly suited for a 
producer gas engine working on the suctjon principle (as most of the 
producers made in this country to-day do work). This is due to the 
fact that the stroke and bore are too nearly equal and do not give 
enough suction per revolution as compared with the working area of 
the cylinder. 

Producer gas engines, in the majority of applications, are operated 
with close regulation of speed by the utilization of a governor operating 
directly on the incoming mixture on the throttle principle. This gov- 
erning of the engine to a certain speed makes a much more consistent 
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The water and the air injected in the producer can be arranged to oper- 
ate regularly and with precision, so that no particular attention to the 
apparatus is required, and the working conditions are practically the 
same at all times. The desirable ratio of stroke to cylinder bore in the 
working of producer gas units, particularly so the larger units, as ex- 
perienced by the writer, is about 2 to 1, or nearly so. One of the best 
units the writer has had the pleasure of installing and operating under 
the most trying conditions was.one in which the cylinders were of 10- 
inch bore and 18-inch stroke. This was a 4-cylinder unit and gave an 
actual B.H.P. of 110, consistently, at 275 r.p.m. This ratioof bore 
and stroke allows a unit to be operated under a slow rotative speed, 
which is always desirable in this connection, and yet obtain a com- 
paratively high piston speed, so as to get a consistent and strong suction 
at the producer, as is very often not the case with the shorter stroke 
engines working at the proportionately higher rotative speed. This 
latter naturally involves a rapid intermittent acting suction, as com- 
pared with the longer stroke under same piston speed conditions. An- 
other desirable condition that has obtained with the longer stroke is the 
low pressure at release and a consequent low mean effective pressure 
for the work stroke. In the writer’s experience with these pressures it 
might be well to state here that under ordinary conditions the mean 
effective pressure should be in the neighborhood of 60 pounds and a re- 
lease pressure of approximately one-half that. The maximum pressure, 
with ordinary fuel conditions and producer gas, will be 260 to310. The 
governing of producer gas engines will, in most cases, be found to be 
preferable when accomplished as stated above, but in many cases the 
hit-and-miss principle, in connection with a governor, is still utilized. 

This latter system of governing is generally objectionable, owing to 
the disruptive effort due to irregularity in explosions and consequently 
particularly objectionable to units requiring close regulation and smooth, 
uniform operation. The objection to the throttling method is ineffi- 
ciency on the light loads, due to back pressures on the suction stroke; 
but, all in all, it is the better method, in the writer’s opinion. 

The ignition apparatus which has been found most practicable and 
which works most consistently in producer gas engines, more so than 
in any other class of explosive engines, is the hammer and brake elec- 
tric system, with an extra igniter outfit for each cylinder. However, a 
high tension spark plug system can be utilized for the smaller engines 
where an approximate cylinder bore of 6 inches is utilized. The ham- 
mer and brake system is advantageous from the fact that a better loca- 
tion for the ignition in the compressed chamber can be gotten, and also 
a longer spark can be made, a condition particularly preferable with 
slow speed, large displacement engines. 

In conclusion, to the change over necessary for gasoline or natural 
gas engines, we have, then, principally, to look out for two things, viz., 
the compression space and the speed governing, as a producer gas 
engine will not work at high efficiency and with great consistency 
under highly variable loads and at great variations of speed, us has 
been pointed out above. (This does in no way refer to where changes 
of load are gradual.) This fact is principally due to the fuel bed in the 
producer, which should be kept constant for any load, and the constant 
feeding in of the fuel to the hopper above. If, for instance, the pro- 
ducer outfit should run under a certain load and then this load be sud- 
denly decreased to a much lighter load, with the inevitable necessity of 
raising the load again suddenly, the sudden increase of load upon the 
engine would increase the call for fuel suddenly, owing to the greater 
volume of gasoline taken by the engine and the required volume gen- 
erated from the less coal (a condition to which the producer is adjusted 
to under the light loads). 

There are manufacturers at present, especially in countries abroad, 
who furnish their power equipments to run on either gasoline or pro- 
ducer gas, as well as other distillates; but, of course, in most cases a 
customer definitely decides what he wishes the outfit to run under or to 
operate on as to the matter of fuel, and consequently the outfit can be 
definitely adjusted and equipped before leaving the factory. There are 
also numerous producer gas outfits operating to-day, but of rather small 
power, which have been changed over from gasoline outfits by simply 
changing the compression to suit and exercising the necessary pre- 
cautions in governing the ignition. These outfits, the writer has found, 
in most cases to operate successfully, althongh, in general, at a much 
lower efficiency than could be obtained by securing similar sized outfits 
directly from the factory to suit the conditions involved. 

As a further matter of conclusion on the successful operation of a 
producer gas outfit, much depends upon the care and management exer- 
cised by the man in charge. The extremely successful operation de- 
pends largely on the intelligent care and accurate adjustment of the 
various parts in combination to suit the conditions exactly, brought 





about by a clear understanding of the process going on from the pro- 
ducer to the cylinder during performance of the particular work at 
hand. It sometimes happens that the engine fails to start, although 
the ordinary starting operations have been carried out faithfully. Most 
common causes of this diffizulty are incorrect strength of mixture, fail- 
ure of proper ignition and leakages of the charge somew here along the 
circuit. The setting of the gas valves, as well as the air and water in- 
jections, which give a satisfactory mixture one day may give a non- 
explosive mixture the following day, as a result of variation of pressures 
of the gas, or other charge, due to the various causes above enumerated, 
the principal one of which will be leakage of some one point. In case 
of failure to start, the strength of the mixture should be varied, and if 
this is ineffective, the ignition system should be tried out. The batter- 
ies, or other sources of current, mav have weakened as a result of much 
use or of short circuiting, and should be tested out by short circuiting 
momentarily, at which time there should be produced a bright spark. 
Excess strength of the current is always objectionable, as it burns the 
contact points rapidly. In this connection it is well to have on hand a 
spare set of cells for putting in a circuit in case of an insufficient strength 
of current being detected atany time. There should always bea switch 
in the battery or other current circuit, which should always be thrown 
out when the engine is shut down, so as to absolutely prevent short 
circuiting. The trouble with the electrodes, as is often the case, is due 
to their having become foul or wet, or, as is the case in the make and 
brake system, by a gumming of the spindle of the moving electrode, 
making it sticky and slow in action. If the trouble is not with the ig- 
niter, it may be caused by the leakage of the charge. To test this, if 
the engine is not too large, it is pulled over by hand. The resistance, 
as turning on the compression stroke, should be very considerable. I 
this is not the case, the compression charge is escaping— providing, of 
course, that the compression space in the cylinder is correct in the case 
of producer gas engines, The normal compression will be at least over 
100 pounds to the square inch, a pressure which should be very notice- 
able on turning the engine over the compression stroke, as compared 
with the clear.ing s‘roke, when no compression of any kind is possible. 
The leakage mentioned may be either past the piston, the ignition appa- 
ratus or the valves. If the leakage is past the piston, it is either due to 
the wearing of the cylinders or to the sticking of the piston rings, 

The latter is very liable to occur after continued usa ge of a producer 
gas engine, and can be remedied by taking out the piston and loosening 
the rings with kerosene. The leakage past the valves is either due to 
gumming of the valves or to other deposits which keeps the valve off of 
its true seat and causes non-uniform wear of the valve seat or striking 
of the valve stem in its guide as the result of imperfect lubrication of 
the guides. The gumming and wear of the exhaust valve is the most 
common cause of leakage, and may be remedied as in any gas engine 
valve, viz., by grinding the valves with flour of emery and oil on its 
seat. 

In the larger unit, trouble is sometimes experienced from the pres- 
ence of water in the cylinder which has leaked in from the immense 
jackets surrounding the cylinders through imperfect joints and undue 
pressure ; causing the electrodes of the ignition apparatus to become wet 
and preventing the engine from starting. This difficulty is overcome, 
in some of the more recent types of producer gas engines, by construct- 
ing them so that theré are no packing joints in the cylinder—that is, 
the cylinder head is cast integral with the cylinder proper; and the ex: 
haust in these cases is usually carried out through the exhaust valve, 
placed directly on top of the engine, central with the cylinder, a method 
which has given very satisfactory results, and in most cases, for tlie 
larger types of engines, given better efficiency than was possible wit! 
the exhaust valves on the side of the compression chamber. 

Parties changing over their power plants from steam to gas engines 
must also remember that cylinder oil used in the steam engines can- 
not be used in gas engines, as it carbonizes at the high temperatures of 
the explosions, and forms a carbon deposit in the cylinder and on |e 
exhaust valve. For gas engive purposes, a lighter oil is neeessa'y, 
and is always used with good results; althought even then, if supplied 
in too large quantities, it causes a gradual accumulation of hard «e- 
posits in the cylinder which must be cleaned out occasionally. How- 
ever, the operator will learn, after some experience, to know just how 
much lubrication is necessary and just where to set his lubricators (0 
get the best results. Too much lubrication is also detrimental in 00- 
other way, besides interfering with the action of the igniter and valves, 
due to the carbon deposits—that is, it is liable to cause premature igu!- 
tion by being raised to incandescence. 

The necessity of good cooling in the larger explosive engines is ve'y 
important, and cold water must be kept circulating through the jackets 
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whenever the engine is running, being started as soon as the cylinders 
warm up. Failure to do this, even for a comparatively short time, is 
liable to have a disastrous effect upon the cylinders, although a similar 
experience on asmall-sized engine would have no bad results whatever. 
A gradual accumulation of sediment is liable to occur in the water 
jackets, with a consequent reduction in its efficiency. On shutting 
down a large explosive unit, it is always better to drain the jacket at 
the bottom, which not only prevents possibility of its freezing up in 
winter, but also tends to clear out all sediment, and avoiding the con- 
sequent danger of overheating due to defective circulation of the cool- 
ing water. 








Protective Coatings for Steel. 
Neoeidiliiacion 
[From a paper by Mr. ARTHUR B. Harrison, read at the Atlantic City 
meeting of the American Society for Testing Materials, June 21, 
1906.) 

Protective coatings should be divided into three classes: 1. Linseed 
oil paints. 2. Varnish and enamel paints. 3. Carbon coatings, using 
solvents that dry by evaporation. The all-important factor in pro- 
tective coatings for the preservation of steel is their efficiency under 
conditions of exposure as they are, and not as they should be or as we 
would like to have them. A vast amount of valuable information has 
been given as to how steel should be prepared for coating. We may as 
well face the conditions as they are in practice, knowing as we do that 
steel is seldom properly prepared for coating and never will be. Mill 
scale, rust, dampness and even dirt are more frequently covered up 
than removed before the coating is applied. 

For many years this question has occupied the minds of leading 
engineers, and yet up to the present time it has resulted in little but 
theorizing and temporizing, and no definite conclusions have been ar- 
rived at except that all coatings seem to fail in time. Itseems to be the 
general opinion that there are no coatings that will protect steel against 
corrosion under all conditions, and yet sooner or later the coating that 
will serve the purpose best under normal conditions will be recognized 
as the standard coating for this particular branch of work. 

Linseed Oil and Carbon Coatings.—It was stated by the late Edward 
Atkinson, of Boston, some years ago that any ‘cOating that contained 
linseed oil and dried by oxidation tended to corrode steel. It seems to 
me that this should be absolutely determined, and if after experiments, 
tests and chemical analysis it proves to be the fact, it should be so 
stated, in order that engineers can turn to other channels, and by the 
most thorough investigation in the laboratory and in the field, and 
under all possible conditions, find a material that when applied to steel 
will protect it better than any other. If it is true that linseed oil or a 
coating that contains linseed oil as a vehicle lacks the efficiency and 
permanency claimed for it, that fact should be determined and an- 
nounced. 

In the past certain weaknesses have been assisted and have developed 
in connection with the use of carbon coatings; but if results were placed 
in parallel columns there is no doubt that the efficiency of carbon coat- 
ings would be found to exceed by far that of paints containing linseed 
oil as a vehicle for a protective coating. I know that there are certain 
inherent weaknesses in carbon coatings due to the following reasons: 
There is a tendency in such coatings not to oxidize, for the simple 
reason that generally there is nothing in the material to oxidize. One 
point advanced by some authorities, who seem to give great weight to 
it and consider it a weakness, is that the carbon coating fades and be- 
comes gray, due to the action of the sun. But there is one fact they 
forget, and that is that the manufacturers of carbon coating do not 
claim that the material is a paint. These carbon mixtures are not put 
upon the market to serve the purpose of a paint, but as a coating to pro- 
tect steel. In the one case we have a paint used for color and in the 
other simply a protective agent, and I believe that in future we should 
make this distinction. An oil paint upon wood serves first as a colored 
surface and second as a protective medium and its failure in either 
direction would indicate its inefliciency. A coating upon steel, on the 
other hand, should be simply and solely a protective coating, and the 
permanency of its color is a trivial and insignificant matter. 

We need no microscopic slides on a screen to prove to us that steel 
rusts. What the engineering world desires to know is this: Steel being 
received in a rusty condition, what is the best material to apply to it in 
its normal condition to arrest and prevent further rust? It appears to 
me that it is only a question of a comparatively short time before this 
problem will assume a far more satisfactory phase, as I believe its solu- 
tion has been hampered to a great extent by depending upon chemical 





will go back to nature—that we will be obliged to depend upon a 
natural product. ° . 

Paint Compounds.—Many scientific, technical and practical data 
have been given as to pigments, oil, etc., how pigments should be pul- 
verized to a fineness known as air-floated, ground in pure linseed oil, 
etc., whereas in practice we find that of the pigments used in paints a 
great proportion would not go through a 60-mesh sieve, much 
less being air-floated. Result, inefficiency. There is nosuch commodity 
on the market as pure linseed oil. Other seed-bearing plants grow 
along with the flax and all the seeds are gathered and pressed together. 
This, however, is not the only adulteration to which linseed oil is sub- 
ject. Let us take, for instance, red lead, which has been largely used 
as a preservative coating for steel. In order to obtain the best results 
and the full efficiency of this pigment it should be thoroughly mixed 
with linseed oil and kept well stirred while being applied, small quan- 
tities only being mixed at one time. This, we know, is seldom done. 
I have seen some specifications from engineers calling for one helper to 
stir the red lead for every two brushmen. Other specifications call for 
the pot of red lead to be stirred between brushfuls when being applied 
by the painter. This we also know is seldom done. 

The same applies to any paint in which the pigment is much heavier 
than the vehicle, the efficiency being lessened or lost in the application 
in which the pvor quality and kind of brush used is an important factor, 
wall brushes and cheap paint brushes being too prevalent. In mixing 
paints I think too little attention is given by the manufacturer to com- 
pounding pigments. A pigment may be absolutely inert in itself, but 
when brought in combination with other pigments chemical or gal- 
vanic action may begin and the so-called protective paint becomes a 
destructive agent when applied to the metal. 

Experiments in New Lines.—At our mill on the water front in 
Brooklyn, located in the heart of the chemical district, where the atmo- 
spheric conditions are probably the most severe of any part of New 
York, we add our quota to the numerous destructive gases from a bat- 
tery of calcining kettles; in fact, a large portion of the mill is con- 
stantly enveloped in vapor heavily charged with sulphuric acid gas 
from our kettles. The result on corrugated steel roof sheathing, and in 
fact any other steel, was simply appalling, as the steel was eaten away 
in a very short time. We were unable to buy a paint that would pro- 
tect this metal under prevailing conditions, even for a few months. As 
it was a case of self-preservation and protection, I started a series of in- 
vestigations and tests to procure a coating that would protect. As man 
and science seemed to have failed I went back to nature and procured 
samples of bitumen, hydrocarbon and asphaltum from all over the 
world. After hard work, both practical and technical, and scores of 
tests covering a period of years in laboratory and in field, I selected 
one of these products, which seeined to have the necessary qualifica- 
tions to protect steel against corrosion under the most severe con- 
ditions. 

This material is found in the West and resembles in composition and 
in many of its characteristics the mineral ozokenite. It is unique 
among deposits of mineral wax in its adaptability to the formation of 
a tough, impervious and extremely adhesive coating, with a high de- 
gree of elasticity. It lacks the brittleness of many of these deposits 
and is distinguished from all other deposits of what is commonly 
known as asphalt by the qualifications just enumerated. By a special 
process of refining the material can be prepared for the market with a 
very small percentage of residuum, grit and rock, and at the same time 
valuable characteristics are preserved. 

It is my belief that no coating will protect steel against corrosion 
which is not absolutely waterproof, in addition to which it should 
have the following properties: The bond between the metal and tie 
coating should be perfect. It should remain elastic under all con- 
ditions of temperature and after having been applied for years. It 
should be impervious to acids and alkalies and should resist the action 
of all gases. The material should be absolutely inert and a non-con- 
ductor of electricity. 

Some authorities state that corrosion of steel is due solely to electro- 
lytic action. I believe that corrosion is greatly accelerated by the ac- 
tion of the electrolyte, which, as we know, consists of moisture in any 
form and must be acidulated or saline. We require a coating which 
will prevent this electrolyte or moisture from coming in contact with 
the steel. Many oil paints which contain oxide or carbon as a pig- 
ment are good conductors of electricity, and a paint having such a 
conductor among its ingredients is much less likely to protect against 
electrolytic action. 

A Displacement of Moisture.—Moist air tends to impregnate and 





reactions and mechanical mixtures, It is my opinion, further, that we 


saturate an oil paint coating on steel more thoroughly than direct im- 
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mersion, and after the humidity has been dispelled the pigment in such 
a coating retaing the moisture and holds it against the steel for many 
hours. Having finally dried out it leaves a more or less porous coat- 
ing, exposing the metal to all the other oxidizing elements. I should 
like to give to this society the benefit of some of my experiments with 
this material on steel surfaces'which were coated with rust to the thick- 
ness of from ;, to 7; inch. As you know, a large portion of this rust 
scale is moisture. Mr. Wood says: *‘ Rust begets rust, and unless rust 
is removed from ferric bodies corrosion will continue, even though the 
surface be covered with a good paint.” After coating the surface on 
which this rust scate was I allowed the coating to remain for 30 days 
and then removed the scale with a putty knife. Much to my surprise 
My test to ascertain 
this was made by dropping pieces of the scale into boiling wax, which 
was at a temperature of over 350° F. The absence of bubbles proved 
beyond all question that there was no moisture present. Had there 
been very many bubbles would have been seen. 

Another experiment was to coat clean, wet, iron castings with this 
material, first rubbing off the surplus moisture with a rag and imme- 
diately thereafter applying the coating. An examination of these coat- 
ings months afterward proved that they were absolutely free from 
rust. Had the moisture remained on the surface of the iron corrosion 
must have been the result. 

My theory is that this material has such a phenomenal bond and 
affinity with all ferric bodies that it displaces moisture, and the moist- 
ure being driven out comes to the surface with the solvent and evapor- 
ates. This same theory applies to the rust scale, as on examining 
pieces of this scale I found they were saturated through and through 
with the material, and where the scale was tliin had been actually 
cemented to the surface of the steel. 

In practical field tests on this same order one of the great corporations 
of the country coated some 20 pumps. These pumps were under the 
bed of a salt river and were used for keeping the tunnel clear of leak- 
age. The pumps being kept constantly in action were much cooler 
than the atmosphere in the tunnel and condensation was therefore very 
great; the pumps were actually running with water all the time. The 
pumps were coated with this material, two men being required for the 
operation, one to rub the water off the pump with a rag, while the 
brush man followed him and supplied the coating. .The coating set 
and became hard after an hour and remained on the pumps, protecting 
them against further corrosion since its application, about a year 
ago. 

In addition, in field tests I have in mind a number of instances 
where the results have been equally satisfactory and gratifying both to 
myself and to the interested parties, in the work done in paper and 
pulp mills, where nothing has stood before; in tunnels, where the blast 
from the engine and gases were so destructive to all metals; in train 
sheds, roundhouses and overhead bridges. In none of this practical 
field work has the material fallen down. 

I found many corporations and municipalities refused to use a true 
carbon coating, even though in efficiency it proved to be the best pre- 
servative coating. This was on account of its being black and the fact 
that they were unable to procure an oil paint of lighter shade that 
could be applied as a finish coat, on account of the color striking 
through. 

A Carbon Coating Covered with Oil Paint.—After reading the 
statement made by the late Edward Atkinson I took up, first as a 
pastime and then as a serious proposition, the question of the oxidation 
of linseed oil, having made up my mind that the life of a paint de- 
vended upon the life of the oil, The results were very gratifying, be- 
cause I ascertained by a long series of tests in the laboratory and in the 
field that I could take linseed oil and by treating it with certain pro- 
cesses could prolong the life of the oil—I will not say indefinitely—but 
the life of the linseed oil was prolonged and its efficiency increased to 
such an extent that paint made with it as a vehicle would resist the 
action of the strongest paint removers, gas drip, benzol, etc., and a 
paint made with this treated oil would go over a carbon coating per- 
fectly without the color striking through. The co-efficients of expan- 
sion and contraction seem to be identical, so that we are now able to 
furnish nature’s pure carbon coating as a preservative coating, on top 
of which an oil paint can be applied, acting as a decorative coating and 
at the same time protecting the carbon coating from the rays of the 
sun, which seem to be its only enemy in nature. 








THE water gas addition to the plant of the Northampton (Mass.) Gas 


Simple Methods of Gas Analysis. 

de aallitiaas 
{Read by Mr. S. J. B. TULLY, of Kinsale, at the last meeting of the 
Irish Association of Gas Managers. | 


The object of this paper is not to expound any new theory or method 
of gas analysis, but to explain a simple and cheap apparatus, and to 
interest managers of small gas works in this most important subject. 
The writer—to avoid confusion, and to make the subject as simple as 
possible—is confining himself to only one class of apparatus and one 
absorbent in each case; and anyone having mastered the manipulation 
of this apparatus will have no difficulty whatever in using any other 
apparatus or absorbents. For further information on the subject, he 
recommends the study of ‘t Technical Gas Analysis” by Winkler and 
Lunge. 
Gas analysis is not an everyday occurrence in small works; but an 
apparatus such as is described should form part of the equipment of 
even the smallest gas works; as, by its use, producer gas and flue gas 
can be tested, and the greatest fuel economy obtained. With the same 
apparatus it is possible to make a complete analysis of illuminating or 
any other gases. The results obtained are not absolutely accurate, but 
are sufficiently so for practical working purposes, There are many 
forms of apparatus for this purpose; but the author is of opinion that 
the one described best meets the requirements of small gas works, 
where the apparatus would not be in very constant use. 

The following is a list of apparatus aud chemicals necessary to make 
a complete analysis of illuminating gas: 


Apparatus. 


1 Bunte gas burette, 110 c.c. capa- | 4 pound }-inch glass tube. 
city, and divided into fifths of | 2 feet of 31-inch glass tube. ,',-inch 
a cubic centimeter, fitted with | bore, 
a patent cock. 3 3-inch glass stop cocks. 
1 burette stand, fitted with two | -1 8-ounce wash bottle. 
clamps, for Bunte burette. | 6 12-ounce stock bottles with glass 
4 pinch-cocks, with mohair clips. stoppers. 
8 feet of }-inch rubber tube. | 3 beakers, Nos 1, 2 and 3. 
2 24-ounce stoppered bottles. | 1 Hempel’s explosion pipette. 
1 small glass cup. | 2 rubber corks, Nos. 2A 1 hole. 
2 aspirating bottles, 2 liter. | 2do., No, 3A 1 hole. 
1 24-ounce water bottle. | Induction coil and battery. 


S Chemicals. 


$+ pound copper turnings. 

1 pound acetate of lead. 

1 pound potassium chlorate. 

1 pound nitric acid (pure). 

8 ounces bydrochloric acid (pure). 


1 ounce pyrogallic acid. 

1 pound caustic potash. 

4 pound copper chloride. 

1 pound black manganese dioxide. 
1 pound chromic acid, 
1 ounce bromine. 


Total cost of apparatus and chemicals, about $2), 


PREPARATION OF ABSORBENT SOLUTIONS. 


Having obtained the necessary apparatus, chemicals and stock bot- 
tles, the next step is to prepare the stock solutions for the absorption of 
the various constituents from the sample of gas under examination. 

The following is a list of solutions required and the mode of prepara- 
tion: 


1. Potassium Hydrate Solution.—Dissolve 4 pound of stick potash 
in distilled water. Stick potash sold as ‘* purified in alcohol” must 
not be used, as it will cause errors in the determination of the hydro- 
carbons in illuminating gas 

2. Alkaline Pyrogallate Solution.—Dissolve 10 grains of pyrogallic 
acid in 200 c.c. of potassium hydrate solution. This solution must be 
kept in a good stoppered bottle. 

3. Bromine Solution is made by shaking a few drops of bromine 
with water until the water is saturated. 

4. Fuming Nitric Acid. 

5. Cuprous Chloride (acid solution) is prepared by dissolving 27 
grains of cuprous chloride in 200 c.c. of hydrochloric acid of 1.124 
specific gravity. The solution must be kept in a bottle with a wel! 
greased stopper, and two or three spirals of copper placed in the solu- 
tion should reach the top of the bottle. When free from the products 
of oxidation this solution is clear and colorless. 

6. Oxygen is best prepared in an iron retort made out of a piece o! 
l-inch gas pipe, about 6 inches long, with a cap on one end and a 
l-inch by }-inch reducing socket and a short piece of 1-inch pipe at th: 
other end. This retort is about } filled with equal proportions of dry 
pulverized potassium chlorate and manganese dioxide. The end of the 
tube is then heated until the gas is evolved freely. This should be 
allowed to proceed for a few minutes, and then the gas collected in an 





Company has been completed. : 


aspirating bottle and kept ready for use. 
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APPLICATION OF ABSORBENT SOLUTIONS. 


1. Potassium hydrate solution absorbs carbon dioxide, chlorine, 
hydrogen chloride, hydrogen sulphide, and sulphur dioxide. 

2. Alkaline pyrogallic solution absorbs oxygen. 

3. Bromine solution absorbs the olefine hydrocarbons. 

4, Fuming nitric acid absorbs benzene vapors and the olefine bydro- 
carbons, 

5. Cuprous chloride solution absorbs carbon monoxide, also carbon 
dioxide, oxygen and heavy hydrocarbons, which must first be removed 
from the gas before estimating for carbon monoxide. 

6. Oxygen is used in the determination of hydrogen, methane, and 
carbon monoxide by explosion. 


The preparation of the apparatus for use, and the method selected 
for collecting a sample of gas, will vary according to the conditions 
under which the gas has to be taken, conveyed and stored. If the gas 
is collected in a laboratory, it is generally passed direct into the Bunte 
burette. A sample of gas which has to be collected away from the 
laboratory may be taken and safely stored in an aspirating bottle. 
When the sample is to be withdrawn into the burette from gas issuing 
at pressure from a tap, it is sufficient toconnect the tap with the nozzle 
of the burette by a short piece of flexible tubing, and allow the gas to 
streath through the burette for some few minutes. The stop cocks are 
turned so as to shut off the interior of the burette from external com- 
munication as soon as the burette is filled with gas. If the sample has 
to be taken from a flue or shaft, a piece of 4-inch iron gas piping, from 
3 to 5 feet in length, is connected by flexible tubing to the barrel of the 
stop cock of the burette, or it can be collected in an aspirating bottle. 

The burette has previously been filled with water, which is run out 
through the lower cock to admit the gas. When the sample is taken, 
the stem of the upper cock may be closed. The burette is supported in 
a cork lined screw clamp in a vertical position, and allowed to remain 
in a cistern of water for a few minutes for the gas within to attain the 
temperature of the water. The cup is then filled with water, the upper 
cock opened, and some of the water allowed to flow into the burette. 
If the gas was cold when admitted, only a few drops may enter, In 
any case there will be sufficient to fill the capillary tube below the 
lower cock, which is done by turning on the cock fora moment. A 
piece of rubber tubing of suitable diameter is connected to a water bot- 
tle fixed a few feet above the top of the burette. The flow of water is 
regulated by a spring clip on the tube a few inches from its free end. 
While the water is flowing from it, the end of the tube is pressed over 
the nozzle of the burette; the lower cock is then turned on, and the 
water is allowed to rise in the burette to the zero mark. The reading 
should be made with the cup filled exactly to one of the marks on it, 
and all subsequent readings should be made with the water at the same 
level in the cup. 

The upper cock is turned off and a piece of flexible tubing, connected 
through a Woulfe bottle, is attached to the nozzle; the lower tap is 
turned, and the water in the burette is sucked out until the level stands 
only a few millimeters above the lower cock, which is then turned off. 
A small cup or a porcelain crucible is nearly filled with solution of 
caustic potash, and the nozzle is immersed in the solution. The lower 
cock is then turned on and the solution flows up into the burette. 
When it ceases to rise the lower cock is closed, and the burette is taken 
from the supporting clamp, and, while held by the nozzle and the cup, 
is shaken so as to bring the contained liquid intimately in contact with 
the gas. After agitation fora few minutes the burette is returned to 
the stand, the cup is filled with water and the upper cock is opened. 
Throughout the shifting and agitation of the burette care should be 
taken to avoid, as far as possible, the handling of the body of it, so that 
the warmth of the hand may not affect the volume of the gas. 

With the proper head of water in the cup the level of the water in 
the burette is read off, and the diminution in the volume of the gas 
since the initial reading gives the percentage of carbonic acid in the 
gas. The temperature of the water should be observed at the time of 
each reading on a thermometer suspended near the burette. The upper 
stop cock is then shut and the liquid partially drawn from the burette, 
and some freshly made solution of pyrogallic acid introduced in the 
same manner as the solution of potash, and followed by more potash if 
necessary. Agitate as before, but for a rather longer time, and read 
with similar precautions. The absorption since the preceding reading 
represents the percentage of oxygen in the gas. The solution is en- 
tirely removed from the burette by alternate suction and admission of 
Waler from the lower cock. Bromine water is then passed up into the 
burette, Care must be taken that the bromine vapor does not cause a 
greater pressure than the atmospheric within the burette; but diluted 


solution of potash, should be run through the burette from the cup in 
order to remove bromine vapor before the reading is made. The 
diminution in volume of the gas since the preceding reading gives the 
percentage of hydrocarbons present. The fuming nitric acid and 
cuprous chloride solution are admitted in the same way as the bromine. 

To estimate the hydrogen, methane and nitrogen, take about 30 c.c. 
of the above mixture, and make up to 75 c.c. by mixture with oxygen. 
The mixture is then run in a form of Hempel explosion pipette. The 
mixture is fired by the spark from an induction coil. The decrease in 
volume caused by the firing is noted; and further diminution of 
volume resulting from the absorption of the carbon dioxide produced 
is also noted. The volume of methane originally present in the mix- 
ture is equal to the volume of carbon dioxide absorbed, as is seen from 
the equation—CH, + 20, = CO, + 2H,0. 

EXAMPLE OF CoAaL GAS ANALYSIS. 

The sample of coal gas was collected in a Bunte burette containing 
water which had been previously saturated with coal gas by passing 
gas through it. The gas was treated successively with the following re- 
agents, with the results stated: 


(1) Potassium Hydrate Solution. (2) Alkaline Solution. 


c.c. c.c. 
Before absorption........... 100 Before absorption........... 98.6 
Afior absorption. ..<6scecscs 98.6 | After absorption............ 98.2 
WORMS GE BIO) oes od Sac's dsiee 4.4) WOIMMIO GEE Sidccticcseiees 0.4 


(3) Bromide Solution followed by| (4) Fuming Nitric Acid Solution 
Potassium Hydrate Solution. | followed by Potassium Hy- 


cc. | drate Solution. c.c. 

Before absorption........... 98.2 | Before absorption........... 92.6 

After absorption............ 92.6 | After absorption............ 92.3 

Volume of C,,H,,..........- 5.6 | Volume of C,H,............ 0.3 

(5) Cuprous Chloride Solution followed by Potassium Hydrate Solu- 
tion. 


Before absorption, 92.3 c.c.; after, 85.6 c.c.; volume of CO, 6.7 c.c. 


The residual 85.6 c.c. of gas contains methane, hydrogen and nitro- 
gen. Then 30.8 c.c. of the gas were mixed with sufficient oxygen in 
the burette; and the total volume was now 75.2. This mixture was 
fired with the spark of the induction coil, the volume read off, and the 
residual gas exposed to absorption by the potassium hydrate solution. 
The volume read was as follows: 





cc. | c.c. 
eters BYE. «vc cccccccascce 75.2 | Before absorption........... 25.9 
yar ere 25.9 | After absorption........... 13.9 
Total contraction........ 49.3 eS ae ee 12.0 
Hence the volume of CH, = 12 c.c. 
85.6 Be 
Percentage of CH, = 12 x = 5 = 33.35 CH, 
2(49.3—2x 12) 2x 253 
Volume of H = — —_—___— = —___— = 16.9 
3 3 
85.6 — 
Percentage of H = 16.9 x == 46.96 


30.8 
Difference nitrogen. 
Analysis of Producer Gas (100 c.c. Taken). 

1.6—1.6 HS, ete. 6.2— 0.80 

5.4—3.8 CO, 31.4—25 2 CO. 
The residual 68.6 ¢.c. of gas contained methane, hydrogen and nitro- 
gen. Then 33 c.c. of the gas were mixed with sufficient oxygen in the 
burette, so that the total volume was now 53.6 c.c. 











c.c. c.c. 
Before firing........-....+. 53.6 | Before absorption............ 43 
pk Ae eee eee 43 Atter atmorption............. 42 
Total contraction.,...... 10.6 eee 1 
1 x 68.6 
Percentage of CH, = Diy aii: 2.07 
2(10.6—2x1 2 x 8.6 
Volume H = aa 3 ) = - == §.73 
68.6 
Percentage of hydrogen = 5.73 x a 11.91 


Difference nitrogen. 
It is impossible in a paper such as this to deal at any great length 
with gas analysis; but it is hoped that this will help many in making 
a start in the study of this most important and deeply interesting sub- 
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Gas Engines for Ship Propulsion. 


oigdeliann: 

At the last meeting of the English Institution of Naval Architects, a 
paper on the named subject was read by Mr. J. E. Thornycroft, in 
which the author said: 

At the spring meeting of the Institution in 1904, the use of gas engines 
was referred to in a paper by the author on “ Internal Combustion En- 
gines for Marine Purposes.” At that time there was practically no in- 
formation available with regard to them. Just then, however, Herr 
Emil Capitaine was carrying out experiments with his first boat, and a 
number of vessels have since been fitted which have shown very satis. 
factory results. It isthought that a description of them, and particulars 
of the results obtained, will be of interest to the Institution; Sir Wm. 
White having recently stated that he considers the gas engine is bound 
to play a most important part in marine engineering. 

Before giving details of the different vessels, it may be well shortly 
to describe the way a gas engine works in conjunction with a gas pro- 


ducer, and consider the possible advantages and some of the difficulties | 


that have to be overcome, The majority of small gas engines work on 
the Otto cycle, which has the advantage of requiring no special gas or 
air pumps; and this is the only type of engiae that has been as yet tried 


for marine work. The gas prpducer which is generally used for moder- | 


ate powers, works on the ‘‘ suction ” principle—that is to say, instead of 
the gas being generated by the combustion of fuel, by air and steam 
being forced through it under pressure, it is generated by the air being 
drawn through the producer—the whole of the apparatus working 
somewhat below atmospheric pressure. The advantage of this system 
is that neither a steam boiler working under pressure nor a gas con- 
tainer for holding the gas is required; and the further very important 
advantage for marine work is that there is no danger from leakage of 
gas from the producer. If leakage takes place, it is from the atmo- 
sphere into the producer itself. 

There are so many combined plants, consisting of a gas engine work- 
ing in conjunction with a suction gas producer, at work for stationary 
purposes, that it might appear that only very small alterations would 
be required in these plants to adapt them for marine propulsion. But, 
in addition to the great difference between almost all marine and land 
plants—viz., that of the quick and frequent variations of load which the 
smaller types of marine plants have to undergo—there are very many 
features which must be changed to adapt the gas engine and producer 
for boat work. In fact, it will be found that the principle of operation 
will be about the only thing which can be identical with the land 
plant, the details of the apparatus all having to be specially worked out 
for the new conditions. The producers for moderate sized powers are 
usually worked with anthracite coal; and where vessels are to be used 
on fixed routes, and the same class of fuel can always be obtained, an- 
thracite or coke will be found to be the most suitable for moderate 
powers—it being too difficult to make a satisfactory small plant to work 
with bituminous coal. For larger powers, and for vessels that have to 
take up fuel at different ports, the producer must be capable of dealing 
with coal other than anthracite, which may be of a tarry or caking 
character. 

The design of the producer capable of successfully dealing with bi- 
tuminous or caking coal is a much more difficult problem than the 
anthracite producer. There are, of course, very many large land in- 
stallations of pressure producers working with bituminous coal. But 
the apparatus for extracting the tar and other bye-products, as at pres- 
ent arranged, is far too cumbrous for marine work; and the marine 
producer to deal with this class of coal must be designed on entirely 
different lines, being arranged to consume the tar which is evaporated 
from the coal in the tirst stages of its heating. This has been done in 
some producers by taking the gas off at a comparatively hot part of the 
fire, instead of near the top of the new coal, as is usually the case with 
the anthracite producer. But there are plants now at work dealing 
successfully with bituminous caking coal which are fed by an under- 
type stoker, so that the new coal is forced into the hottest part of the 
fire and the tar which is driven out is at once burned. After the gas 
leaves the producer it must be first cooled, and as there will always be 
a certain amount of impurity, even when anthracite is used, it has to 
be thoroughly cleaned. This is usually done by passing the gas through 
a series of vessels, where it is scrubbed by its passage between layers of 
coke over which water is running. 

It is frequently arranged that the cooling of the gas is effected by 
passing it Over a water containing vessel, which acts as a generator for 
the steam required by the producer. But there are disadvantages in 
this method where the producer is not working at a uniform load, as 
the steam will not be generated until the producer has been working 


some time, and will continue when the engine has been stopped and 
when it is not required, and so cool the fire, causing the gas to be poor 
when the engine is again started. 

The large space occupied by the ordinary coke scrubbers prohibits 
their use for marine work; and to meet this difficulty Herr Capitaine 
has arranged his plant to clean the gas, after it has been cooled, by the 
introduction of a very fine spray of water, which mixes with small 
particles of dust and other impurities in the gas, and forms a sort of 
fog. The gas in this stage is passed into a centrifugal apparatus, hav- 
ing a peripheral speed of 160 feet per second, which throws out the 





moisture and impurities, leaving a clean, dry gas to be drawn out by 
the engine. The percentage composition of this gas may be taken to be 
about as follows: Carbon dioxide, 6; carbon monoxide, 25; methane 
(CH), 1; hydrogen, 14; nitrogen, 54. It will be realized that the size 
of the producer for a given power is comparatively small when it is 
known that the area of the fire-grate necessary is only 0 05 square foot 
|per horse power, whereas the average for an ordinary natural-draught 
steam boiler, burning 15 pounds of coal per square foot of grate area, 
would be 0.2 square foot. The depth of the fire will vary considerably 
with different qualities of coal used, but will not be usually more than 
two or three times the diameter of the fire-grate. 

The author exhibited diagrams showing the different types of gas 
producers, and gave the following particulars in regard to them: 
Messrs. Dowsou’s arrangement of suction producer is designed for using 
anthracite coal. The majority of the smaller suction producers will be 
found closely to resemble this type. A firebrick lined steel casing is 
fitted with fire bars and a closed ashpit; and in the upper part of the 
casing a conical hopper is placed, with the usual valves for opening and 
closing to admit fresh charges of fuel. The gases come off the fuel at 
the base of the conical hopper, and pass through a steam generating 
pipe or vessel, and then away to the cooler and the scrubber. The pro- 
ducer is fitted with an outer casing, in- which the air is heated, and 
mixes with the steam on its way to the ashpit. The Duff-Whitfield 
producer is arranged for working with bituminous fuel. In this pro- 
ducer, the tarry products which are evaporated from the new coal are 
caused to flow through the hottest part of the fire, and so are consumed 
before the gas passes away to the cooler. The Boutillier producer is 
arranged for working with bituminous fuel, which is supplied by an 
under-type stoker to the hottest part of the fire, so that the tar is at once 
decomposed, and cannot pass away with the gas. The principle upon 
which this producer works seems to be one of the best adapted for 
marine work. The Jan producer consists of a series of producers which 
are arranged to work in sequence; the gases of one which has been 
newly charged passing through another which has been at work some 
time, so that there are always some of the producers supplying tarry 
gas—the tar being consumed by one of the other producers in the later 
stages of the series. The heat losses in the producer itself are very 
small, as the whole plant can be so thoroughly lagged that practically 
there need only be heai passing away with the gas that is being geve- 
rated. The loss from this cause may be very much reduced by using 
she heat to raise the temperature of air supplied to the producer, The 
heat efficiency, as given by Messrs. Dowson for their suction plant, is 
90 per cent. As the result of a great many tests, the late Mr. Bryan 
Donkin gave the average heat efficiency of steam boilers at 66.7 per ceut. 
To start up the Capitaine producer, a fire is lighted on the bars, and 
the producer is then filled with fuel, air being either drawn or b:own 
through it by a hand or power driven fan. For a producer of about 50 
to 100-horse power, 20 to 30 minutes should be sufficient to give good 
gas. This can be ascertained by lighting the gas which is being given 
off, and seeing that it continues to burn with the right sort of flame. 
The gas first produced will have very little hydrogen in it, and will not 
be very powerful, and it requires the steam generator to come into 
operation. The steam which is added to the air entering the producer 
strengthens the gas by the water being decomposed, and gives the per- 
centage of hydrogen which is shown in the analysis above referred to. 
The gas produced in this way is of a comparatively slow-burning 1a- 
ture, and may be described as poor gas, to distinguish it from town gas 
and some of the other gases generated by pressure producers which 
have a larger proportion of hydrogen, such as water gas. 

There is an advantage in this slow-burning gas, as it enables the e1- 
gine to work with a high compression; thus giving a larger range of 
expansion, and consequently a high economy. The slow-burning !2- 
ture also avoids the violent shocks which occur when more power(ul 
gases are used, and so a smooth-running engine is obtained. The pio 
ducer once being set to work, it will continue to generate gas in large 
or moderate quantities as the engine requires it, and sucks it from the 
producer, The producer will probably be giving the best gas at some- 
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what near ft full capacity, but will continue to give good gas down to a 
small proportion of full load. At very light loads it is difficult to keep 
che fire hot enough to produce good gas, and special means must be 
adopted to keep the producer hot enough on these occasions. 

Having now generally described the producer, the difficulties and ad 
vantages of adapting the gas engine itself to marine work will be con- 
sidered. The one great disadvantage of the internal combustion engine 
is the necessity of setting it in motion before it will run automatically. 
Kor powers of less than 200 horse, it is preferable to employ reversing 


gear, keeping the engine always running in the same direction, or to 
use @ reversing propeller. 








have fitted one of the large Rhine barges with two of their 2-cylinder 
land type engines and producers. The vessel is of 200 tons carrying 
capacity, and it is said to have given satisfactory results, running on 
the Rhine between Rotterdam and Cologne. 

To determine the suitability of the Capitaine system for small powers, 
a canal barge has been fitted with a 2-cylinder 35-horse power engine, 
and has been sent on an extended trip over the English canals. She 
left Brentford in charge of Mr. B. Dunell on the 3d of January, fully 
loaded herself, and towing two ordinary canal barges, which she took 
to Birmingham. After giving various demonstrations there, she pro- 
Compressed air is being employed for start- | ceeded to Manchester, and after making further trials there, worked her 
ing large engines, and when once the engine is fitted in this way the| way back to the Thames at Oxford, retur ning toChiswick at the end of 
valve gear for running the engine in either direction does not amount February. The total fuel consumed on the round trip and the various 
to very much. demonstration runs she made at the different places was 5 tons 1 ewt., 
the engine having been under way for 40 days. The only difficulties 
experienced on the trip were due to the shallowness and the bad state of 
many of the canals. The particular barge to which this machinery 
was fitted was originally built to be propelled by steam, and it is inter- 
esting to note that a considerable gain has been effected in cargo space 
by the substitution of the gas plant. In addition to the high economy 
which can be obtained with this plant for canal barge propulsion, there 
is the great advantage over the oil of absence of smell—an objection 
which the barge owners state prevents the adoption of the oil motor for 


For moderate powers, a single-acting engine with a trunk piston is 
found most convenient, as the piston does not require to be water-cooled 
until one about 2 feet in diameter is employed. A single cylinder of 20 
inches diameter and 2 feet stroke, running at 120 revolutions per min- 
utes, will give about 100-horse power, taking the average working 
pressure at about 80, which is less than the figure often obtained. The 
same sized cylinder, working as a double-acting cylinder, would, of 
AS course, double the horse power; but, besides the additional valves, 

which must be an exact duplicate of those required for a single-acting 

















engine, there is the complication of the water-cooled piston and rod. |their work, as the cargo they frequently carry would be damaged by 

be For small plants of from 100 to 200-horse power, a small auxiliary in-| taking up the smell of the oil. It has been suggested that the exhaust 

is ternal-combustion motor, driven by oil or some other fuel, is found | from the engine would be dangerous in passing through canal tunnels. 
he most convenient for blowing up the producer, for starting it, and also| No difficulty from this source was experienced; and, indeed, it is diffi- 
nd for starting the main engine. For larger powers in veesels where steam | cult to see why there should beany more danger than from the carbonic 

at capstans and steering gear are fitted, it is thought that the best plan will | acid gas given off by the boiler of a steam barge. 

ng be to employ an auxiliary boiler, which can be heated by the gas when| To demonstrate the possibility of using gas plants for large powers, 
ro- the whole plant is at work, and can be used independent'y to drive the | Messrs. Wm, Beardmore & Co., who are joint owners with the author's 
nd various auxiliary and starting engines when the producer is not alight. | firm of the British Capitaine patents, are constructing sets of ar-emmne of 
eld The average heat efliciency of steam boilers is taken at about 66 per] 500 and 1,000-horse power to run at a speed of about 130 revolutions per 
yrO- cent, Professor Capper has stated that the theoretical maximum ther-| minute. The 500-horse power set is generally of similar construction to 
are mal efficiency of the steam engine is only 30 per cent., and only from 5|the smaller sizes; the framing consisting entirely of steel plates ar- 
ned to 20 per cent. of the heat generated is ever turned into useful work. | ranged to transmit the stresses direct from the crank-shaft bearings to 
r is In the case of the gas engine, the theoretical efficiency is about 80 per| the cylinder heads. Cam-shafts for operating the inlet and exhaust 
an cent., and in practice 25 to 30 per cent. of heat developd in the cylinder | valves are placed on each side of the cylinders, the valves being ope- 
mice is turned into useful work. For vessels fitted with small power com- | rated by rocking levers, so that when the cylinder head is removed, 
pon pound condensing engines of less than 100-horse power, the fuel con-| free access can be abtained to withdraw the pistons. The 500-horse ; 

for sumption will be from 2 to 3 pounds per indicated horse power. For] power engine consists of five cylinders, each capable of developing 100- 
hich gas plants of this. power, the fuel consumption will be less than 1 pound | horse power. The reason for adopting this size of unit has been that 
been per indicated horse power. For larger powers of not less than 500-horse | the largest piston is being employed which it is thought safe to use 
some power the economy will not be quite so marked, but will be about as fol-| without water-jacketing it. The 1,000-horse power cngine has the 
arry lows: Steam plant (say) 1.6 pounds per indicated horse power; gas plant | same diameter of cylinder and length of stroke; but the engine is dou- 
Jater (say) 0.8 pound ditto. At this figure of one-half, the gas plant should ble-acting, and the pistons are necessarily water-cooled. These large 
very " be well worthy of adoption from an economical point of view, as, in engines are started by admitting compressed air or gas through rere 
cally other words, the same coal will do double the work. The stoking and | starting-valves, and reversing is effected by an arrangement for shift- 
geve- the cleaning of the fire of the producer are much less than would be re- ing the cams for operating the valves to the right relative position for ; 
using quired for a steam boiler of the same power; the stoking being practi- | running the engine in the opposite direction. Compressed Sreegen | 

The cally automatic, and practically the whole fuel other than the clinkers| admitted to make the engine give the first few revolutions in the re- 
ant, is isconsumed. From the plants made, and from designs that have been | quired direction; the engine being uncoupled from the propeller shaft 
Bryan got out for moderate powers, it would appear that the space occupied | by means of hydraulic clutch or coupling for the short time while re- 
r ceil. by the gas generator and engine is about the same as the steam plant; | versing is taking place. a 
s, and but for large powers, where a double-acting gas engine is employed,| The producers for these engines are arranged to work with bitumin- 
— the weight will be considerably less, as the engine will be about the| ous fuel; the producer being stoked from the top, and the gas drawn off 
yout 5U 


same weight as the steam engine, and the producer will be very much | from the hottest zone of the producer. The green fuel on the top is 
» good lighter than the boiler. 


eS 


pre-heated by the hot coal underneath, and the tarry products are car- 
are The type of engine adopted by Herr Capitaine for his small powers is] ried through the incandescent fuel. A special feature of the producer 
flame. built with a plate frame, no casting being employed in the engine other | is the arrangement for preventing the caking of the fuel and the forma- 
vill not than the cylinder itself. A light engine is thus obtained, and there is| tion of cavities, which are so difficult to avoid when bituminous fuel is 
re into ho danger of breakage resulting from the very high pressures employed. | employed. . 
_ The official report of the tests of the engine fitted to the vessel which} The author exhibited a diagram showing the machinery space of the 
phe per- 


ran in the reliability trials in the Solent last summer (which was named 7,000-ton cargo steamer recently constructed by Messrs. Beardmore & 
rred (0. Emil Capitaine, after the inventor of the system), shows that this boat|Co., Limited, and an alternative arrangement which has been got out 
of 15 tons displacement ran at an average speed of 10 miles per hour by Mr. W. W. May (Messrs. Beardmore & Co.’s engineer) to fit vessels 
for 10 hours, on a consumption of 412 pounds of anthracite coal. This| of the same power with gas engines and producers. With this latter 
consumption also includes the fuel which was consumed by the pro- | arrangement a saving of 13,000 cub‘c feet of*space is effected, besides a 
ducer during the previous 12 hours, when it was not in active operation, | considerable saving in weight. The producers themselves are so small 
but simply smouldering and keeping itself alight, the producer having | that they can be placed partially above the engines. It has been sug- 
been filled the night before the trial. The amount of fuel consumed in gested that trouble would decur from the gases emanating from the 
this way is very little, but it should be taken into account when making | producer in the confinéd spaces on board ship. But, if proper ventil- 
‘consumption trial. Several tugs, boats and other vessels have been ating arrangements are made, there should be no trouble from this 
fitte with similar engines, and they are running on the Continent on | cause—indeed, the crew of the gas barge already referred to frequently 
the ‘inland waterways; but, as far as is known, the Emil Capitaine was| slept in the producer room during the trial, which was conducted = 
the ‘irst vessel fitted with a gas engine and producer to run in the open | very cold weather. Though this course is not to be recommended, it 
Sta. Messrs. Deutz, the well known gas engine builders of Cologne, | indicates that there need be no danger. 
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With a view of ascertaining what results may be expected with pro- 
ducer gas, inquiries have been made of a number of large gas engine 
manufacturers, and it appears that there are many engines of 250 to 
400-horse power per cylinder running regularly every week from Mon- 
day morning to Saturday afternoon without a stop. The Premier Gas 
Engine Company give an instance of an engine which has made a run 
of 51 days without a stop; the previous run being 49 days. 

From the various physical changes which take place within the 
cylinder of an internal combustion engine, it is evident that it cannot 
well compete with the steam engine so far as continuous running with- 
out cleaning and adjustments is concerned; but, from results that are 
being obtained in everyday use, it is submitted that the reliability is 


now so good that there need be no hesitation in adopting them on this 
account. 








The By-Product Coke Industry. 


oo 


Tron Age says that the larger place of the by-product coke oven in 
the United States is indicated by the record of the coke industry for 
1905. From retort coke ovens the output was 3,462,348 net tons last 
year, as against 2,608,229 tons in 1904. Yet 1905 did not measure up to 
the proportion of by-product ¢oke produced in the preceding year. The 
percentage was 10.74, as compared with 11 per cent. in 1904, 7.4 per 
cent. in 1903 and 5.5 per cent. in 1902. Gauging the retort oven move- 
ment by the number of ovens building, there was a marked subsidence 
in 1905. Against 832 by-product ovens building at the close of 1904, out 
of a total of 4,430 then under construction, the number was 417 out of 
a total of 4,751 at the close of 1905, a numerical reduction of 50 per 
cent., and a decline from 18.8 per cent. of the total to 8.8 per cent. 

The progress of by-product coke seems to be in waves. A large 
building movement such as that which added 940 ovens at the J.acka- 
wanna Steel Company’s plant at Buffalo is rare. The success of the 
earlier plants has been well enough attested by the fact that nearly all 
have been increased, in most cases being doubled; but the interests 
committed by heavy investments to the beehive oven are not forsaking 
it. While the exhaustion of Connellsville fuel has been a subject of 
discussion in recent years, the coals of the Connelisville basin, and ad- 
joining Pennsylvania fields, as well as those of Virginia and West Vir- 
ginia, will be the backbone of the metallurgical fuel supply of the 
country for many years tocome. The fact that gases escape into the air 
that might be utilized in the production of tar, ammonia and other sub- 
stances, may strike the visitor to the coke ovensas proof of the waste- 
fulness of the manufacturing method; but that does not signify that 
there would be economy in the substitution of the by-product oven on 
a large scale where coal is coked at or near the mine, and with the cost 
of the by-product oven 8 or 9 times that of the beehive oven. So,while 
our consuls in Europe, learning the German and Belgian practice, will 
continue to make the discovery that useful gases are being wasted in 
enormous volumes by our beehive ovens, and an occasional newspaper 
or magazine writer will point our coke marufacturers to the way of 
profit, there will continue to be the same discrimination in the erection 
of by-product plant that has marked the course of that industry thus 
far. 


Itis well recognized by the builders of by-product ovens that their 


profitable employment depends on a not too rapid development of the 


industry. The ability of the United States to absorb the by-products is 
a matter that has already demanded careful consideration. If the 
market for tar and uumonia be glutted, prices will fall to a point at 
which the profit in their manufacture at coke plants will disappear. 
The profitable disposal of illuminating gas, moreover, depends upon 
proximity to cities. Already there has been important progress in en- 
larging the yield of by-products and the process of manufacture has 
been carried considerably farther than the crude state at the original 
distilling plant. The establishment of a chemical industry, which shall 
utilize the by-products of tar, as is done in Germany, and supply the 
domestic demand for aniline dyes and other articles now imported at an 
enormous annual outlay, is a development from which much may be 
expected in time. 

Meanwhile the advance of the by-product oven in metallurgical lines 
will be chiefly in connection with plants built at a distance from coal 
mines, and whose location is dictated by low cost of ore transportation. 
With important coking coals largely preempted by steel making inter- 
ests, to whom the most economical production is with their extensive 
beehive plants, the by-product oven’s natural alliance in the immediate 
future will be with furnaces producing irons for foundries and iron 
_ rolling mills, as well as merchant furnaces producing steel-making 


iron. But more important than the metallurgical field is that which 
awaits the by-product oven in supplying smokeléss fuel as well as 
illuminating gas to large cities. Not only the well-defined limits of the 
anthracite coal supply but the growing public feeling on the subject of 
smoke prevention will lead to an increasing use of coke for domestic 
fuel. The economies attending the manufacture of this coke in by- 
product ovens and the city market that will be found for the gases, not 
only for illumination but for power, make the combination one that 
will have increasing attraction for capital. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


saaiellliieinvie 
Mr. O. O. THwrnu has been appointed engineer to the Western Gas 
Construction Company, of Fort Wayne, Ind. There can be no doubt 
of the ability of Mr. Thwing to take care of the responsibilities attach- 
ing to his new position, and we wish for him the very best of success. 





Mr. Francis SHUNK BROWN informs us that ‘‘there will be a meet- 
ing in the estate of the Acetylene Light, Heat and Power Company,” 
on the Ist prox., at his offices, No. 1001 Chestnut street, Philadelphia, 
Pa. The meeting is called for 3:30 P.M. 





Mr. C. C. HartreNcE, who since 1891 has been engaged in the busi- 
ness of consulting engineer, with offices in 126 Liberty street, New 
York city, has accepted a responsible place with the firm of F. H. 
Lummus Sons’ Company, manufacturers of cotton ginning machinery, 
Columbus, Ga. Mr. Hartpence, it may be remembered, was formerly 
on the engineering staff of the New Amsterdam Gas Company, this 
city. 





Mr. L. C. Hamuink, President and General Manager of the Gas 
Bench Construction Company, of St. Louis, Mo., which has succeeded 
to all the rights of the St. Louis Gas Construction Company, informs 
us that the entire matter means and is only a change iu its corporate 
title, the former one having not been clear enough in indicating the 
actual business of the Company. There has been no change in its 


management, and its offices are as before in the Linmar Building, St. 
Louis. 





Writs to the General Gas Light Company, of Kalamazoo, Mich., 
for a copy of its photographic views with appropriate text, descriptive 
‘* of outdoor lighting installation, showing various methods followed 
and representative types.” Of course, both pictures and letterpress 
have to do with the worth and merit of the ‘‘ Humphrey Outdoor Gas 
Arc Lamp,” the success of which is little short of phenomenal. 





THE William M. Crane Company, of New York, is out with a hand- 
some catalogue (No. 30) descriptive of its well-known Vulcan gas heat- 
ing appliances. 





THE Government, through Secretary Shaw, has offered the Boston 
(Mass.) Gas Company $250,000 for the property on which the North 
End works of the Company formerly stood. The plot, which is 
bounded by Prince, Commercial and Hull streets, contains 71,000 square 
feet, and the Government proposes to construct thereon a suitable 
building for the purposes of the appraisers’ stores department. 





THE employees of the commercial department of the Boston Consoli- 
dated Gas Company had a most enjoyable outing some days ago on 
Peddock’s Island. A steamboat ride—in-and-out—a baseball game and 
other athletic sports, an edible and well-served fish dinner, some more 
or less intelligible discourses, and a plethora of good fellowship, mar\ed 
the day’s outing. The affair wasoriginally planned by the men them- 
selves, they to bear the expenses of it, but when all the arrangem: ots 
had been completed the Gas Company directed that all bills on such 
account be sent to it for payment. 





THE incorporators of the Quogue (L. I.) Gas Company are returned 
as follows: David C. Townsend, Charles H. Smith, W. M. K. Ole: 
of New York city; AbramS. Post, Erastus F. Post and Henry Gard« 
of Queens, L. I., and James K. Burnham, of Kansas City, Mo. 





Mr. C. H. Dtnpar, Superintendent of the Houston (Tex.) Gas Light 
Company, seems to have done the right thing at the right time, as the 





following paragraph from an editorial in a recent issue of the Houstol 
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Chronicle would indicate: *‘* * * The Houston Gas Light Com- 
pany took on new life with its reorganization. The lethargy that 
marked the past was shaken off, mains have been extended, the capacity 
of the plant practically doubled, and through a special line of mains 
the public is supplied with a most superior quality of gas. * * * The 
evidence of the public appreciation of the Company’s progress is amply 
borne out in the vastly increased amount of business that has followed 
the adoption of the course that means the supplying of a high grade 


gas for illumination and fuel, steady pressure, reasonable rates and 
courteous service.” 





WE are informed that the proprietors of the Sault Ste Marie Gas and 
Electric Company have awarded a contract for apparatus for the plant 
which it is proposed to erect on a plot just west of the Hickler Bros. 
shipyard. The houses are to be constructed to hold apparatus up to a 
daily output of 300,000 cubic feet eventually, but the initial capacity is 
put at 150,000 cubic feet. Mr. J. M. Gregory has been appointed Super- 
intendent of Construction, and as we understand it he will act as Resi- 
dent Superintendent when the plant is completed, which will be early 


in thespring. The contractors are the Stacey Manufacturing Company, 
of Cincinnati. 





THE proprietors of the Sioux Falls (S. D.) Gas Light Company have 
put the selling rate at $1.25 per 1,000 cubic feet, a concession of 25 cents 
frgm the former schedule. 





THE contract awarded to the Western Gas Construction Company by 
the proprietors of the Columbia (Pa.) Gas Company for a new water 
gas plant at that point, stipulates that the plant is to be in running 
order by December Ist. When the supply is turned on the Company 
has pledged itself to reduce the selling rate from $1.50 to $1.25 per 1,000 
cubic feet. Superintendent Meyers is in great feather over the way his 
Directors have heeded his pleas. 





Mr. R. C. Hunt, formerly in service of the San Diego (Cal.) Gas and 
Electric Company, has joined the engineering staff of H. M. Byllesby 
& Co. His headquarters will be in the Chicago offices of the Byllesby 





ANOTHER addition to the Byllesby’s engineering staff is Mr. Samuel 
C. Shaffner, formerly Engineer and General Manager of the Illumina- 
tion Company, of Mobile, Ala. 





THE additions to the distributing system of the Citizens Gas and Elec- 
tric Company, of Council Bluffs, Ia., amount to about 5 miles of mains. 
This will bring the total mileage up to 39. 





THE Union Gas and Electric Company, now in control of the prop- 
erties and business of the Cincinnati Gas and Electric Company, has 
elected the following officers: Directors, N. G. Kenan, C. H. Rowe, 
Reuben Holden, H. A. Everett, J. T. Carew, Archibald 8. White, 
George W. Young, Oscar Gubleman, A. B. Leach, J. M. Gill and 
Joseph Heard. President, N.G. Kenan; Secretary, Theodore Clauss; 
Treasurer, John C. Campbell. 





WE understand that capitalists of Fort Wayne, Ind., have arranged 
for the sonstruction of a plant at Auburn Junction for the purpose of 
supplying gas to the residents of the growing districts of Auburn and 
Garrett, Ind. The franchise under which the business is to be carried 
on restricts the maximum selling rate to $1.20 per 1,000 cubic feet. 





THE Muncy (Pa.) Council has under consideration an application 
from certain parties for the right to manufacture and sell gas in Muncy 
and Hughesville. 





THE State Commission of Gas and Electricity has handed down its 
decision in respect of the hearing for a reduction in gas rates in Syra- 
cuse, N. Y. The decision also regulates the price that may be charged 
for electric currents for lighting use, the new schedules to become effec- 
tive October Ist. Gas, 95 cents per 1,000 cubic feet; electricity, each 
street lamp maintained on public account, $68 per annum; current on 
commercial incandescent account, 9 cents per kilowatt hour until Oc- 
tober Ist, 1907, after which date the rate is to be 8 cents. 





Mr. Henry Jackson, formerly Engineer to the Steubenville (O.) 
Traction and Light Company, has been appointed Superintendent of 
the Utah Gas and Coke Company. 





IT is said that construction work on the plant of the Hyattsville (Md.) 
Gas and Electric Company, will be commenced forthwith, under the 
direction of Mr. T. G. Kniese. 





THE Gas Machinery Company, of Cleveland, O., has recently per- 
fected some improvements in an aqua ammonia still construction, 
which experimentation had been carried on for some time. On the veri- 
fication of the experimental results obtained, the Machinery Company 
has been awarded the contract for the construction of a 48-inch machine, 
to be placed in the works of the IndianapolisGas Company. This action 
would seem to indicate growing interest on the part of gas engineers to 
make bye-products’ recovery a more important object than ever. 





THE Wallingford (Conn.) Gas Company reports 1906 as the banner 
year in its history respecting the placing of gas cookers and kindred 
appliances. The Company is now completing the comprehensive ad- 
ditions to its main system that were planned last spring. 





THE issues of the Los Augeles (Cal,) Graphic, dated respectively, 
August 11th, 18th and 25th, contain much interesting matter in conn c- 
tion with the exploitation of the Peoples Gas and Coke Company of the 
named city. It isa rather difficult matter to state precisely what the 
conditions are that govern the antics of the ‘‘ canitalists” who would 
deliver Los Angeles and its people from the lighting bondage to which 
the old Company has subjected them! Alas! and alack! The old 
Company meanwhile is going along sm oothly in its liberal methods of 
catering amply and well to the artificial lighting needs of the reside nts 
of the Gem City of the Pacific Coast. 





A FIRE, which at one time had a very serious aspect, occurred some 
days ago in the plant of the Peoples Gas Light and Coke Company, 
Chicago, is mentioned here and now merely to show the efficiency dis- 
played by the Company’s fire brigade. The flames were extinguished 
in less than 20 minutes, and the damage done was less than $1,000, all 
told. The locality isa dangerous one under such conditions, for the 
works (West 22d street and Center avenue) are hemmed in by huge 
lumber yards and other industrial concerns, the business of which is of 
a nature well inclined to feed flames. The fire originated in a coke 
heap. 





THE betterments on the plant of the New Haven (Conn.) Gas Com- 
pany will be completed by the end of November. These betterments, 
which have taken up much time and involved the expenditure of large 
sums of money, put the Company in possession of one of the best 
equipped plants in the country. 





THE old plant of the Citizens Gas Light Company, of Quincy, Mass., 
has been relegated to the dismantling stage. Quincy supply comes now 
direct from Boston. 





THE Greyson (Cal.) Gas and Electric Supply Company has been in- 
corporated by Messrs. A. E. Granpuer, W. Mayer and Albert Mayer. 
It is capitalized in $25,000. 





Mr, O. A. Farrar, formerly Engineer of the Allis-Chalmers Com- 
pany, has joined the engineering staff of the H. M. Byllesby Company, 
and has charge of the reconstruction work of the large, modern electric 
lighting plant which the Byllesby Cempany is erecting at Mobile, Ala. 





Work on the plant of the Owatonna (Minn.) Gas, Electric and Heat- 
ing Company, is progressing rapidly. The holder, which is rated to 
store 60,000 cubic feet, will be completed by November Ist. 





THE voters of Elizabeth, N. J., will, at the general election next No- 
vember, ballot on the question as to whether or not the authorities 
shall be authorized to construct and operate a municipal lighting plant. 





Tue Little Rock (Ark.) Company is making notable extensions to its 
main system. 





La 
THE Directors of the Safety Car Heating and Lighting Company 
have declared a regular quarterly dividend of 2 per cent., and an extra 
dividend of 2 per cent., both®payable the Ist prox. 





Mr. ALBERT VAN Hess, formerly with the Manistee (Mich.) Com- 
pany, will construct the new gas plant (acting in the capacity of 
erecting engineer) for Auburn, Ind. 
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The Market for Gas Sscurities. 
— 

Changes in the local gas share market were 
few last week. Consolidated held at 139 to 
140, and dealings were meager. The under- 
tone, however, was strong. Brooklyn Union 
was in some demand, but trading was light. 
A feature of the market was a scattering in- 
quiry for bonds, and some sales were made at 
tigures well in excess of those last reported. 

Peoples, of Chicago, was steady, and there 
can be no doubt about it that that security is 
getting much notice from investors of the con- 
servative sort. Baltimore Consolidated is 82 
bid, and Cincinnati Gas and Electric readily 
sells at 102 to 103. 








Gas Stocks. 


—= 


Quotations by George W. Clese, Broker and 
Dealer in Gas Stocks. 


16 Waut Srezzt, New Yorx O1rx. 
SEPTEMBER 17, 


&@ All com nunications will receive particular atten- 
tion. 

&@™ The following quotations are based on the par 
value of $100 per share, 


N. ¥. City Companies. Capital, Par. Bid. Asked. 
Consolidated... ...... .+.-$73,177,000 100 199 140 
Central Union Gas Co.— 

ist5s,due i9/2,J.& J... 3,000,000 1,008 101 104 
Equitable Gas Light Co.— 

Gon. 5's, due 1932, M. & S. 1,000,000 1,000 eo §«=«.-—«105 
Mutaal vee -+e -s-e0e 8,500,000 100 190 225 
New Amsterdam Gas Co.— 

ist Con. 5's, due 1948, J.& J. 11,000,000 1,000 99 86101 
New York & Richmond Gas 

Co. (Staten Island)....... 1,500,000 100 37 48 

1s Mtg. Gold Bds. 5 p. ct. 1,000,000 ot 98 104 





Northern Union— 

ist 5°3, due 1927, J.&J .... 1250,000 1,000 
New York and East River— 

isto 8, due 1944,J.&J.. .. 3,500,000 1,000 

Con. t's, due ee: 1,500,000 . 
TT ee 5,000,000 100 

Preferred....... 2000s eee 5,000,000 100 

ist Mtg, 5°s due193),M.&N. 1,500,000 1,000 
The Brooklyn Uniopn....... 15,020,000 1,000 

Ist Con.5's,due 1948, M.& N. 15,020,000 
WeRRSTD. 000 cocdes codec cece 299.650 500 

Out-of-Town Oompantes. 

Bay State eeeeeeeeeeeeeeee 50,000,000 50 
* Incom>Bonds...., 2,000,000 1,000 
Binghamton Gas Works.... 450,000 100 
** IetMtg. 5’s.. .... 509,000 1,000 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 
2d > aa ** 4... 8,000.000 1.000 
pumalo City GasOo. - eves 5,500,000 100 
ad Bonde, 5's 5,250,000 1,000 
Capita), Sacramento..... 500,000 50 
SEED. siedNeinvhee 150,000 1.000 
Chicago Gas Co. Guaran- 

teedGold Bonds .. ... +s 7,650,000 1,000 
Cincinnati Gas and Electric 

GO. .cc0e seccesccoe esereee 29,500,000 100 
Columbus (O.) Gas Co., ist 

Mortgage Bonds......... 1,500,000 1,000 
Columbus (O.) Gas Lt. & 

Heating Co ...ee-see.--e 1,682,750 100 

Preferred......ss.00.-. 3,026,500 100 
Consumers, Toronto......., 2,000,000 50 
Consolidated, Baltimore... 11,000,000 106 

Mortga 76, 6°8.......++0. 3,600,000 

Chesap ‘ake,ist6’s.... 1,000,000 

Equitable, ist 6’s....... 910,000 

Conso idated,ist5’s.... 1,490 000 os 
ConsolidatedGasCo.ofN.J. 1,000,000 100 

Con. Mtg.5*s........-.. 880,000 1,000 

BDeBES. c00cecoceccesccee 75,000 ee 
Detroit City Gas Co.... eeee 5,000,000 50 

“ Prior Lien 5’s....... 4,618,000 1,000 
Detro't Gas Co. ,5°8...6 sees 381,000 1,000 

** Ine. BS .coce- 16,000 100 
Equitable Gas & Fuel, Co., 

Chicago, Bonds . seeee 2,000,000 1,000 
Essex and Hudson Gas Go. 6,500,600 
Fort WORD . ccovccccccaccce 2,000,000 . 

ie Bonds......... - 2,000,000 <5 
Grand Rapids Gas Lt. Co. 

Let Mtg. 5°S....0..ecerceee 1,825,000 1,000 
Hartford ..ccococccesescccce 750,000 25 
Hudson County Gas Co., of 

Now Jersey ...ce.seeeeee 10,500,000 ie 

- Bonds, 5’s...... 10,500,000 am 
Indianapolis...... .....sse0. 2,000,000 aA 
“ Bonds, 5’s....... 2,650,000 . 
Jackson Gas CO.....csesees 250,000 60 

** {et Mtg.5°s .....0. 290,000 1,000 
Kansas City Gas Light Co., 

of Missouri..... ecesese--- 5,000,000 100 

Bonds, 1st5’s........+... 38,822,000 1,000 
Laclede, St. Louis .......... 10,000,000 100 

Preferred............+:. 2,500,000 100 

Bonds ... ..o00 --se-00e 10,000,000 1,000 
Lafayette Ges Co.. Ind. sees 1,000,000 100 

Bonds .......0 .sse-seeee 1,900,006 1,000 
Loussville.......... esereeses %,570,000 50 
Madison Gas & Elec. Co. 

“* let Mtg.6°s......... 350,000 1,000 

** 6 per cent. scrip, 

due 1910...,..... 100,000 25 
Massachusetts Gas Compan- 

008 OE TRSGIOE. cccocce...... 25,000,000 100 

Preferred........+e...... 25,000,000 10) 
Montreal,Canada ......... 2,000,000 100 
NashvilleGas Lt. Co........ 1,000,000 100 
Newark, N.J.,Con.GasCo. 6,000,000 

BONGS GS ccc occcccececs 6,0C0,000 e 
New Haven......scsssseceee 2,000,000 25 
Peoples G. L. & Coke Co..of 

Chicago. ...00.000+-+0002 25,000,000 100 
Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage.... 20,100,000 1,000 

24 = ** sg... 8,500,000 1,000 
Rochester Gas & Elec.Co.. 2,150,000 50 

Preferred..... eeeeeeeeee 2,150,000 50 

Consolidated 5's ........ 2,000,000 
San Francisco,Cal. eeeeceece 16,800,000 100 
St. Joseph Gas Co. 

ist Mtg.5°s........ 751,000 1,000 
St. Paul GasLight Co .... 1,500,000 100 

ist Mortgage 6’s........ 650,000 1,000 

Extension, 6°S........00. 600,000 ‘ 1,000 

General Mortgage, 5’s.. 2,465,900 1,000 
Syracuse, N. Y¥............. 1,975,000, 100 

BO cescce sesecncoccce 2,047 000 1,000 
Washington, D. 0 eeeeeerece 2,600,000 20 

First mortgage6’s...... 600,000 we 
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G. Shepard Page’s Sons, New York City....ssec.eese..- F238 
Humphreys & Glasgow, New York City..... ........ esse B25 
Isbell-Porter Company, New York City........ .ss..e00. 512 
Kerr Murray Mfg. Co., Fort Wayne, Ind..,....... ...... 524 
Lloyd Construction Co., Detroit, Mich........sess.-es- 514 
Logan Iron Works, Brooklyn, N.¥..... 0 s..sesess esvees 52 
Quintard Iron Works, New York City,............- esce 405 
R. D. Wood & Co., Philadelphia, Pa.,.... SCR R eee teeters 626 
Riter-Conley Mfg. Co., Pittaburgh, Pa........cseseess+s 527 
Stacey Mfg. Co., Cimclmmats,O... .occccccccpcccccccsccecs O87 
The Gas Machinery Co., Cleveland, O....c00. sesseeeess S08 
The Jeffrey Manufacturing Co., Columbus, O.......... 522 
United Gas Improvement Oo., Philadelphia, Pa.,...... 519 
Western Gas Construction Co., Fort Wayne, Ind... .... 5u2 

PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md,,....... cose 526 
B.E, Chollar, 8t. Louis, Mo... ..scee--cecscccssececeess 516 
Oalifornia Light and Fuel Co., San Francisco, Cal...... 526 
Economical Gas ApparatusConstruc’n Co,Toronto,Ont. 606 
Fred, Bredel Co., Milwaukee, Wis.....ccccsssessevesseces 522 
Humphreys & Glasgow, New York City......-essse0+. 525 
The Gas Machinery Co., Cleveland, O.......sscessseecsss £08 
United Gas Improvement Co., Philadelphia, Pa ........ 519 
Western Gas Construction Co., Fort Wayne, Ind......... {3% 
SCRUBBERS AND CONDENSERS. 

Continental Iron Works, Brooklyn, N.¥......ss00. ese. 526 
Cruse-Kemper Co., Philadelphia, Pa........cs.eccesseces 512 
Davis & Farnum Mfg. Co., Waltham, Mass.... .. ecccee GU4 


EconomicalGas Apparatus Construc’n Co.,Toronto,Ont 506 
Fred. Bredel Co., Milwaukee, Wis,......sccssseecece see. S22 
Isbell-Porter Co., Newark, N. J..ccccccccssescseccccseces O12 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... . ....ee.. 5x4 
Logan Iron Works, Brooklyn, N. ¥......ecccecessesseess 529 
R. Dd. Wood & Co., Philadelphia, Pa......csecccccceess . 526 
Riter-Conley Mfg. Co., Pittsburgh, Pa......cscecceesess 527 
Stacey Mfg. Co., Cincinmati, O.......cccccscecesssceecees B27 
The Gas Machinery Co., Cleveland,O,,............ esesee 508 
Western Gas Construction Co., Fort Wayne, Ind...,,.. 532 


PRODUCER POWER PLANTS. 


Economica!Gas ApparatusConstruc’n Co,,Toronto,Ont. {66 
R. D. Wood &Co., Philadelphia, Pa.. SCC CRORE e eee 524 


TAR AND CARBONIC ACID EXTRACTOR. 
EconomicalGas ApparatusConstruc’n Co.,Toronto,Ont. 506 
Fred. Bredel Co., Milwaukee, Wis.........sscccscessseees 522 
Isbell-Porter Co.. Newark, N.J..s.sssessecsseseecceseeee B12 
Kerr Murray Mfg. Uo., Fort Wayne, Ind............s0.. 524 
Stacey Mfg. Co., Cincinmati,O.......cccsscscesececcccees O27 
The Gas Machinery Co., Cleveland, O......cccccscesseees 508 
Western Gas Construction Co., Fort Wayne, Ind....... 


AMMONIA CONCENTRATORS. 
Fred. Brede] Co., Milwaukee, Paititinsesseteeeseceeseces 522 
Kerr Murray Mfg. Co., Fort Wayne, Ind........sseseees 524 
Michigan Ammonia Works, Detroit, Mich.,,......+++++. [06 
The Gas Machinery Co., Cleveland, O...... seeceecceeed ws 
Western Gas Construction Co., Fort Wayne, Ind....... 532 
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GAS METERS. 


American Meter Co., New York and Philadelphia, ...... 531 
Detroit Meter Company, Detroit, Mich......seseeesese0. 531 


— seeeeseceeeces O29 


D. McDonald & Co., Albany, N. Y.... 
Helme & MclIihenny, Philadelphia, Pa...... . 
John J. Griffin & Co., Philadelphia, Pa. . 


SOO eee eee eee 631 


Metric Metal Co., Erie, Pa........... eee 
Nathaniel Tufts Meter Co., Boston, Mass.........e00.. 528 
New York Improved Meter Co., New York City ....... 530 
Pittsburgh Meter Co., Pittsburgh, Pa........... eccccccee O29 
Rotary Meter Co., New York City...ccccscee..-. ess coe.. 


PREPAYMENT METERS. 
American Meter Co., New York and Philadelphia...... 531 
D. McDonald & Co., Albany, N. Y....ccccsccsseces eseses 529 
Helme & McIlhenny, Philadelphia, Pa.............s000. 531 
Joha J.Griffin & Co., Philadelphia, Pa............. eocees 488 
Keystone Meter Co., Royersford, Pa.......... 
Nathaniel Tufts Meter Co., Boston, Mass.......... .... 530 
New York Improved Meter Co., New York City......... 530 
Pittsburgh Meter Co., Pittsburgh, Pa........ coccccce-cos OOD 


PREPAYMENT METER ATTACHMENTS 
New York Improved Meter Co., New York City ........ 530 
Reeves Mfg. Co., New Haven, Conn. .......ee0e0. 527 


WATER METERS. 


Pittsburgh Meter Co., Pittsburgh, Pa......cc.csesseseess 529 | 


GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Mass, 
Donaldson Iron Co., Emaus, Pa....... 


occee: cece cos 468 
Keystone MeterCo., Royersford, Pa......cecscssecssees 529 


Maryland Meter and Mfg. Co., Baltimore, Md........... 628 
eocccecesccccecces Ooo 


cee coves 510 | 


GAS ENRICHERS. 


s s 

S andard Oil Co.. New York City,..........000- sess see 5Y3 Position Wanted 
3un Company, Pittsburgh, Pa............eseeeseeees ,--»- 523/ By a well known man of large experience in 
The Sun Off Co., Pittaburgh, Pa.....000.ccc-cccceccoeces 523 | the management of a gas or water works. 

COKE CRUSHERS. Excellent references can be given. 
©. M. Keller, Columbup, [nd..........000005 eccceceeeess Od 73 ” 
Fred. Bredel Co., Milwaukee, Wis...+-.+. _.-..cc.ccsscce 5221 1991.9 Address, “ L. a —~= 
The Jeffrey Manufacturing Co.,Columbus,0,.......... 522 


GAS METER CONNECTIONS. 


GAS COCKS. 


GAS GAUGES. 





RETORTS AND FIREBRICKS,. 


| Baltimore Retort and Firebrick Co., Baltimore, Md.... 5 
sesceseseeess 524 | Brooklyn Firabrick Works, Brooklyn.N Y.......... 520 


s SSSR NSPD 08's seseee 516 | Gas Bench Construction Co., St. Louis, Mo........ .. 520 
Economical Gas ApparatusConstruc’n Co.,Toronto,Ont,. 506 | Henry Maurer & Son, New York City 


Redaacaaeeuesliess 520 

R. D, Wood & Co., Philadelphia, Pa.. .... meawege 526 P 
“ Silica | James Gardner, Jr., Co., Pittsburgh, Pa. ......... .... 520 
Warren Foundry and Machine Co., New York City..... 516| 5 4. Gautier & Co., Jersey City,N.J........000.0.. 520 
GAS COALS. Laclede Firebrick Mfg. Co., 8t. Louis, Mo......... -.. 508 
Rerwind- White Coal Mining Co., New York and Phila, 522 | Missouri Firebrick Co., St. Louis, MO........s.esseeeeees 520 
Perkins Co., New York City...........ssssecssseseeeees 522 | Natioual Pyrogranit Co., New York Clty..........-.+0+ 520 


Westmoreland Gas Coal Co.. Philadelphia, Pa.......... 52% 
SPECIALTIES FOR OIL AND PIPE LINES. 
S, @, Bama, BeeGiard, Pa. ...0. ca ccrccocdcceces- ccccee SM 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., New York City.......... 516 
MAN AND SERVICE LAYING. 
RO Beis nis Woe Hi.n ccceccccosccoccscccsooes SO 


: GAS TAPPING MACHINES. 
Reorge Light, Dayton, O.....cce.seo.---ceccseces sosceces OE 
H. Mueller Manufacturing Co., Decatur, Ills........... 514 


CANNEL COALS. 
Perkins & Co., New York City.....cccscsescssseeees eos B22 


STOKING MACHINERY. 
9. A. Bronder, Mow York City ...coc...- cccccccccccccccc. G23 


CONVEYORS. 
Cruse-Kemper Co,. Philadelphia, Pa.....sccsesssseeesess 512 
©. W. Hunt Company, New York City.....sssesessss0ee 518 


Dodge Coal Storage Co., New York City....see.see0.-.. 516 
Economical Gas Apparatus Construc’n Co.,Toronto,Ont 600 
Fred. Bredel Co., Milwaukee, Wis........scsscscesseseees G22 
G. A. Bronder, New York City.....cecscscscsceeess secess 52 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... ........- 524 
Link-Belt Co., Philadelphia and Chicago.........sssee00 613 
The Gas Machinery Co., Cleveland, O.........sesssee00+ 508 
The Jeffrey Manufacturing Co, ,Columbus,0O....... ... 522 
Western Gas Construction Co., Fort Wayne, Ind....... 582 


CHARGING BARBROWS & COAL WAGONS. 


Davis & Farnum Mfg. Co., Waltham, Mass............. 524 
Kerr Murray Mfg. Co., Fort Wayne, Ind........seessee08 524 
Stacey Mfg. Co., Cincinnati,O....ce.scescseesecessessees O27 





Parker-Russell Min'ng and Mfg. Co., St. Louis Mo,... 521 
(Continued on page 505.) 











DIVIDEND NOTICE. 
OFFicE oF THE UNITED Gas IMPROVEMENT CO., 
N. W. Corner Broan anv Arca Sts., 

PHILADELPHIA, Pa., Sept. 1”, 1906, 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Oct. 15th, 
1906, to stockholders of record at the close of business, 

Sept. 29, 1906. Checks will be mailed. 
16 2-4 LEWIS LILLIE, Treasurer. 
_ — 














Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. AJl work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 
1628-tf 49 Wall Street, New York. 











Position Wanted 


As Superintendent or Manager of a Small Gas | 


Plant. 


—$—$<<—— 

Fifteen years’ practical experience in 
manufacturing and distribution depart. 
ments. Can furnish excellent references. 


Address, *“D. H.,” 
1632-2 Care this Journal. 


H. Mueller Manufactur'ng Co., Decatur, Ills,.... .. coos 514 


H. Mueller Manufacturing Co., Decatur, Ills.......++s006 51! 


The Briatol Co., WaterBury, COMBec. .cccesscccces coccce 508 
GAS GOVERNORS, 
Chaplin-Fulton Mfg. Co., Pittsburgh, Pa................ 505 
Connelly Iron Sponge & GovernorCo., NewYork City. 521 
Fred. Bredel Co., Milwaukee, Wis. .....00....csscsccseses O22 
isbell- Porter Co., Newark, N.J..... wecercsccercees GON 
Johnson-Reynolds Co., Anderson, Ind ..... ..cecscsesess 523 
Pittsburgh Meter Co., Pittsburgh, Pa.......se0..--eeeee: 529 
R. D. Wood & Co., Philadelphia, Pa..............-. coos 526 
CEMENTS. 
ee Ti Ss II Bilicsccecssccee: ccesctcccee 520 














WANTED, 


By a leading manufacturer of an established line of 
gas ranges, a capable traveling salesman for Western 
territory. Must have thorough knowledge of the busi- 
ness and acquaintance with gas companies and their 
affiliations. Information as to age, experience, etc., 








required. Address, ‘‘C. S. M., 
1631-tf Care this Journal. 
FOR SALE. 





Two Complete Sets Water Gas Appa- 
ratus, Merrifield. Westcott Pearson set- 
ting ; capacity, each 200,000 cubic feet per 
diem, in good condition. 

Also One Set Cast Iron Purifying 
Boxes, consisting of 4 boxes 20 feet x 20 
feet, complete, with Walker center valve 
and cover lifting apparatus; 16 inch con- 
nections, in good condition. 








| 
| 
| 


| 





For prices and further particulars apply to 


THE MONTREAL LIGHT, 
HEAT AND POWER CO., 


1631-4 MONTREAL, CANADA. 


BINDER for the JOURNAL, 














ee teh Pte 


rice, $1.00. 
A. M. CALLENDER & O©0.,, 42 Pine Street, N. Y. 














The Futon 


Pressare Regulator 


FOR NATURAL OR MANUFACTURED GAS. 
FOR HIGH PRESSURE OR SERVICE USE. 


OUR DUPLEX SENSITIVE GOVERNOR for dis- 
trict service will reduce high pressure gas to 
inches of water without variation. 
years’ experience with the largest Gas Companies. 


SEND FOR LATEST CATALOGUE. 


THE GHAPLIN-FULTON MFG. CO., 


28-34 PENN AVE , PITTSBURGH, PA. 


More than 20 
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(Continued from page 505.) 
INCLINED RETORTS. 


Baltimore Retort and Firebrick Co., Baltimore, Md...... 520 
Fred, Bredel Co., Milwaukee, Wis...... «+. re pieeees 522 
Gas Bench Construction Co., St. Louis, Mo.........++ oes 520 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 5% 


VERTICAL 8’S. 


Connelly [ron Sponge & Gov.Co.(Drake’s{Eng.]System) 521 
Fred. Bredel Co., Milwaukee, Wis...... coccevcccccces Gee 
Gas Bench Construction Co., St. Louis, Mo.. coe DD 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 521 


eeeee 


REGENERATIVE FURNACES. 


Baltimore Retort and Firebrick Co., Baltimore, Md...... 520 
Bartlett, Hayward & Co., Baltimore, Md......seee...00s 525 
Fred. Bredel Co., Milwaukee, Wis,...00. -soesesece--e- O22 
Gas Bench Construction Co., St. Louis, Mo.........+. eos 520 
J. H Gautier & Oo., Jersey City, N. J..... ..0.--008 oes. BD 
Laclede Firebrick Mfg. Co.,St. Louis, Mo.......... coos 508 
Missouri Firebrick Co., St. Louis, Mo...... cocccccccccccce GOO 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo...., 521 


SELF-SEALING MOUTHPIECE DOORS. 


Continental Iron Works, Brooklyn, N. Y...00.-+seeeesees 526 
Davis & Farnum Mfg Co., Waltham, Mass............-.+ 524 
Fred. Bredel Co., Milwaukee, Wis....... sccccccce B22 
Isbell-Porter Co., Newark, N. J...... wubapecucetnasbeces> 512 
Kerr Murray Mfg. Co., Fort Wayne, Ind......seseseseee 5X4 
Logan Iron Works, Brooklyn, N. Y....cse00--seeesseeee 52S 
R. D. Wood & Co., Philadelphia, Pa..........-.seeeeees 526 
Stacey Mfg. Co., Cincinnati,O ......ccececceececccesecees Oat 
The Gas Machinery Co., Cleveland, O.....cccssscesseces 8 
Western Gas Construction Co., Fort Wayne, Ind....... 532 


INCANDESCENT GAS LAMPS. 


D. M. Steward Mfg. Co.,Chattanooga,Tenn........... 406 
Genera! Gas Light Co., Kalamazoo, Mich....... .... coos 51S 
Geo. G. Ramsdell, New York City.......ccececeseseseees 506 
Welsbach Company, Gloucester, N.J..csesscese .--.+- 518 


BURNERS, 


D. M. Steward Mfg. Co., Chattanooga, Tenn 
Wm. M. Crane Co., New York City.. 


eeeeeeeeeteeereeeee 510 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn..... eee 466 


STREET LAMPS. 


Thos. T. W. Miner, New York City........+00-seee.se005 
Welsbach Street Lighting Co., New York and Phila... 


516 
518 


PURIFIERS. 


Connelly Iron Sponge & GovernorCo.,New York City.. 521 
Cruse-Kemper Co., Philadelphia, Pa... ...ccccccecsesess DIZ 
Davis & Farnum Mfg. Co., Waltham, Mass. ............. 
Fred. Bredel Co., Milwaukee, Wis. .....ccsccccccsee:seees 
Isbell-Porter Co., Newark, N.J..ccccccccsccccccceses secs 
Kerr Murray Mfg. Co., Fort Wayne, Ind... ......s008. 
R. D. Wood & Co., Philadelphia, Pa..........cceseeee- 
Stacey Mfg. Co., Cincinmati,O.. .......cccccccesccceees 
Western Gas Construction Co., Fort Wayne, Ind. ..... 





PURIFYING MATERIALS. 


Connelly Iron Sponge & Governor Co , New York City.. 
Greenpoint Chemical Works, Brooklyn, N. Y....++-- +++ 


49 
- 505) OPERATING EX- 










1, NO EXTKA LABOR OR 


























VALVES. | PENSES. \N 

Continental Iron Works, Brooklyn, N. Y...... govcnent 526 qntd in use. Write to 
Davis & Farnum Mfg. Co., Waltham, Mass............ 5:4 yrw STROH & OSIUS, Patentees, or 
Economical Gas Apparatus Construc’n Co,Toronto,Ont 56 Detrolt, Mich. 
isbell-Porter Co., Newark, N.J... ssccsseesseeees --- 512] wf = —— WORKS, - > 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......++ sees. 524 
Ludlow Valve Manufacturing Co., Troy, N. Y......... 51% GREENPOINT 
R. D. Wood & Co., Philadelphia, Pa.......... sespenenec ee 
Stacey Mfg. Co., Cincinnati, O......... coccccccccsseceees Ged ©QO = x. = E = ID a EG 
The P. H. & F. M. Roots Co., Coanersville, i. 515 IS RELIABLE. 
Western Gas Construction Co., Fort Wayne, Ind.. . 582 Wicquete “adiivenes” estinn, 

EX HAUSTERS May we not send you a sample? 

e 
Connelly Iron Sponge & Governor Co., NewYork City.. 52] Greenpoint Chemical Works, Brooklyn, N. Y. 
Connersville Blower Co., Connersville, Ind......+++++..- 508 ———— 
Davis & Farnum Mfg. Co., Waltham, Mass....... 6 one 
Isbell-Porter Company, Newark,N.J........ Seeee! wenn od THE ECONOMICAL 
Kerr Murray Mfg. Co., Fort Wayne,Ind.. peoenes 
The P.H. & F. M. RootsCo. ,Connersville, Ind.. pecs eees 4 BAS APPARATUS CONSTRUCTION 
PURIFIER SCREENS. | 

ee ey ae ee 508 COMPANY LIMITED 
Western Gas Construction Co., Fort Wayne, Ind 9000 06ee 532 a : 


GAS STOVES. 


American Meter Co., New Yorkand Philadelphia..... 
Keystone Meter Co., Royersford, Pa....... ee 
Maryland Meter &Manufacturing Co. ‘Baltimore, Md. 5 
Nathaniel Tufts Meter Co., Boston, Mass. 


SOR C RHR Rewer ee 


HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich....ccccsseeesseeeseees 


GASHOLDER TANKS. 
J.P. Whittier, Brooklyn, N.Y cesees PTTTIIe Lee 


GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md...... ....+. 
Continental [ron Works, Brooklyn, N.Y.......scees005 
Cruse-Kemper Co., Philadelphia, Pa. . ..ecccsees-cecees 
Davis & Farnum Mfg. Co., Waltham, Mass,...... ...+. 
Deily & Fowler, Philadelphia, Pa..... pecepARReRes oEOESs 
EconomicalGas Apparatus Construc’n Co. ‘Toronto, ‘Ont 
Kerr Murray Mfg. Co., Fort Wayne, Ind..... 
Logan Iron Works, Brooklyn, N. Y..... 
R. D, Wood & Co., Philadelphia, Pa. ........00++..-- 
Riter-Conley Mfg. Co., Pittsburgh, Pa.... 
Stacey Mfg Co., Cincinnati, O.......... 

Western Gas Construction Co., Fort Wayne, Ind.. 


STORAGE TANKS. 


Davis & Farnum Mfg. Co., Waltham, Mass.......... 

Kerr Murray Mfg. Co., Fort Wayne, Ind.......se.seeees 
Stacey Mfg. Co., Cincinnati,O.......00..... 
Western Gas Construction Co.. Fort Wayne, Ind,....... 


PAINTS. 


American Standard Composition Co., New York City.. 


PATENTS, TRADE-MARKS, COPYRIGHTS. 


Royal E. Burnham, Washington,D.C_ ..... 


eeeeereees 


« Consulting Engineers. 


530 | 


*©/ Builders of UP-TO-DATE 
-|Machinery and Appliances 














"| for Coal and Water Gas 
ma. <> Se 33. es 
= PLANS, 
£26 SPECIFICATIONS 
-~ AND ESTIMATES 
ss PREPARED. 
"a AMERICAN OFFICE: 
*e7| 269 Front St., Zast, Toronto, Canada. 
527 
532 

ARTHUR E. BOARDMAN, G.E., 
54 | For several years associated with the late 
a CAPTAIN WILLIAM HENRY WHITE, 
532 WILL CONTINUE THE BUSINESS OF 
«(CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New York. 


508 TELEPHONE, 5534 BROAD. 














RAMSDELL 


NOT CARBONIZE. 


RAMSDELL INVERTED GAS LAMP No. 4. 


OUR NEW MEDIUM PRICED INVERTED LAMP. 


A LAMP THAT WILL 
THE BEST LAMP EVER OFFERED FOR THE PRICE. 
A LAMP THE GAS COMPANIES AND UP-TO-DATE DEALERS ARE SELLING IN LARGE QUANTITIES. 


AN ARTICLE THAT SELLS AT SICHT. 
Consumes 2% to 3 cubic feet per hour, gives 65 candles of light. 


Sold Complete with Globe, Mantle and Adaptor Neatly Boxed. 


Dam mets Us 2 2 


INVERTED GAS LAMP CO., 


530 BROADWAY, NEW YORK CITY. 








GUAL TAR AND AMMONIA 


By Grorct Lunex, Pu.D. Third and Enlarged Edition 


Price, $15 For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. 








— 
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E. C. BROWN, President. 
L. J. MONTGOPMERY, Secy. & Treas. 


DIRECTORS: 


E. C. BROWN, 
Progressive Age Publishing Company, 
New York. 
IRA C. COPLEY, President, 
Western United Gas and Electric Co., 
Aurora, Ill. 
HEFRY L. DOHERTY, 
Henry L. Doherty & Co., 
New York. 
THOMAS G. MARSH, M.E., 
Chairman, the Rotary Meter Co, Ltd., 
Manchester, Engla_d. 


GEO. D. ROPER, President, 
Eclipse Gas Stove Company, 
Rockford, Tl. 
Dr. F. SCHNIEWIND, 
Vice-Pres. and Gen. Mgr., 
United Coke and Gas Company, 
New York City. 
FREDERICK H. SHELTON, 
Engineer and Secretary 


various Gas Companies, 
Philadelphia, Pa. 


Send for Catalogue. 





ROTARY STATION METER 


Capacities from 1,500 to 500,000 cu. ft. per hour are in actual service giving perfect satisfaction. 
A FEW OF THE MANY ADVANTAGES OFFERED BY OUR METERS: 
First--Accuracy and reliability. 


Second--Saving in initial expense--capacity for capacity--approximately one-half the cost of old-style station meter. 


Third--Easy to install, occupy one-tenth space of old-style meter of like capacity. Minimum outlay for foundation. Remod- 


eling buildings to accommodate old-style meter of larger capacity saved and saving alone frequently sufficient to 
pay for a Rotary [leter. 


Fourth--Simplicity ; easy to examine; quickly cleaned; all parts interchangeable. 








ONE-HALF THE COST--ONE-TENTH THE SPACE. 


When in Need of Station Meters Write 


ROTARY METER COMPANY, 
280 Broadway, New York City. 
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PATENTS, "osu: 
| ROYAL BE. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 








833 Rond Building, Washington, D.C. 


Send for Pamphlet on Patents. 








Bristol's Recording Pressure Gauges 


(ALL RANGES), 











Used the Necessary 
World Cver. Equipment 
Write for For Every 
Catalogue A. Gas Plant. 
New York: London: 
114 Liberty St. ;, 23 College Hill 


The Bristol Co., Waterbury, Conn., U S.A. 








' Church’s Patent Trays. 
| Reversible; Strongest ; lost Easily Repaired. 
| Special Trays for Iron Sponge. 








f= 


| SS ‘\ w\) 
| Rhy ANS \ 


PRACTICAL PHOTOMETRY, 


By WitLLrIAmM JcsosEBYrsr DIBDIN, 








1412-1416 Adams Street, Hoboken, N. J. 








We also Supply the Chapest and Stron 
PRICE, $3. FOR SALE BY 4 “ne 


Reversible Bolted Trayss 
A. M. CALLENDER & CO., 42 Pine Street, New York City. IN THE MARKET. 


| SEND FOR BOOKLET AND CIRCULARS. 











TrHoE BEST are THE CHEAPEST. 


Laclede RE OR + Laclede 
5 


GAS BENGHES, =+c:=>= FIREBRIGK, 


LININGS FOR WATER GAS SETS A SPECIALTY. 
tueomy GRAND PRIZES ‘ixrosition, 
by a Jury Composed of the Most Competent Gas Engineers of Four Continents. 


a Designs and Estimates Cheerfully EFurnished.__..{.0u. 


LACLEDE xsxiecx:. MFG. CO., 


SAINT LOUIS. MO. 
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WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT 


THE CONNERSVILLE BLOWER CO. 
Stand so High in the estimation of those using them? 














BY 


oSS““sSsSVeow7w 


THE ANSWER IS IN THREE WORDS: 


DESIGNI, Home Office: 
CONSTRUCTION, CONNERSVILLE, 
EEE" ICIENCY. me IND. 


Ask Us Questions. 


Eastern Sales 
Agent: 


HORACE G. COOKE, 


95 Liberty Street, 
New York City. 


Write us 
about our 
Improved 
Stuffing 
Boxes. 











Something 
Entirely New. 


) SCIENTIFIC BOOE Ss. 

















MODERN APPLIANCES ‘- MANUFACTURE. By 


MPEL’ 25, 
Siclaher WF iaasoneen EL’S GAS ANALYSIS, $2.25 


A COMPARISON BETWEEN THE ENGLISH AND 


| S 
HANDBOOK FOR GAS ENGI 5 DI a FRENCH METHODS OF ASCERTAINING THE 
3. MODERN GAS ENGINES AND PRODUCER GAS| _ seventh edition. Oo recast Nevtlenine MONO CERS.| ILLUMINATING POWER OF COAL GAS. $1.60. 
PLANTS. By R.E. Mathot. $2.50. GAS, GASOLINE AND OIL ENGINES. By Gardner D. | ELECTRICITY 
COAL TAR AND AMMONIA. By George Lunge. $15. Hiscox. Fifteenth edition. $2 50. . 


ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. PRacrial HANDBUUK UN GAS ENGINES, by G. Lieck- | Piby New hadagamrnic dong he AND SWITCHBOARDS 
eS 7 . eld. a 
ys Oe en Abate. C608, HEAT A MODE OF MOTION. By John Tyndall. $2.50. | CARE AND MANAGEMENT OF ELECTRIC POWER 
COX"S GAS FLOW COMPUTER. $2.50. THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. PLANTS, | By Norman H. Schneider. Cloth, $1.50. 
GAS ENGINE DESIGN. By Charles Edward Lucke, Ph.D. | 
RS. $3. a Ce eee. By D. INDUSTRIAL PHOTOMETRY, with Special Application of 
THE “GAS WORLD” YEAR BOOK, 1906. Edited by John | c Lighting. By mes 
—_ Douglas. $3. Oe er ee oe Be ee. mi OF ELECTRIC LIGHTING, Including Electric 
GAS AND GAS WORKS. By Hughes and O'Connor. $2.50| 4 TREATISE ON THE COMPARATIVE COMMERCIAI | ee 


Gen 

Philip Atkit 1.50 
* POOLE ON FUELS. By Herman Poole. $3. |" “VALUES OF GAS COALS AND CANNELS. By D. A.| pices. 2 
- 





= GA§ ENGINEER'S POCKET-BOOK. By Henry O'Connor | Graham. $3. <a TRANSMISSION OF ENERGY. By G. Kapp. 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 | 
cents. 

oy ee ON HEAT. By Thomas Box. 2d 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- | 
cations, $5. Vol. II., Lighting, $4. | 


[RONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 
SELF-INSTRUCTION FOR STUDENTS IN GAS MANU- 
phe a ig Elementary, advanced and constructional, 
each, $1.50. 
Ul ce FUEL FOR MECHANICAL AND INDUSTRIAL | 
PURPOSES, By E. A. Brayley Hodgetts. $2.50. 


| A TEXT BOOK OF iy gg CHEMISTRY. By Prof. 
2, 


Victor Von Richter 


ILLUMINATING AND HEATINGGAS. By W. Burns. $1.5( 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


GAS ENGINEER’S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.50. 


| FINANCES OF GAS, ELECTRIC LIGHT AND POWER | 


ENTERPRISES. By Wm. D. Marks. $2.50 


STANDARD REDUCTION FACTORS FOR GASES. By 


Helon Brooks MacFarland. $1.50. 


re,crest. PLUMBIN#. By P. J. Davies. Vol. I. $3,! 
Vol. IT. $4.50 


ameeicay SANITARY PLUMBING. By James J. Law- 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 
| FIELD’S ANALYSIS, 1905. $5. 





ELECTRICIAN'S POCKET-BOOK. By Monroe and Jamie- 
son 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


hee eed FOR AMATEURS. By E. 


Hospitalier. $2.50 


PEE SL. MANAGEMENT OF DYNAMOS AND MO- 


TORS 


| PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3, 
| ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS, $2.50. 


| ELECTRICITY, Its Theory, Sourcesand Applications. By 


John T. Sprague. $6. 





= 





The above will be forwarded upo 
inust be added to above prices. 
desired, upon receipt of order. 


| Hooks sent C.O.D. 


n receipt of price. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. No 


"7 | A. M. CALLENDER & CO., 


42 Pine Street, New York City. 
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on the market, then you could better understand why 





Our “ Blue Book” would prove interesting to you. May we send it? 


ww. WA CRANE COMPANY, 


1131-1133 Broadway, New York, N. Y., 


WE MAKE GAS APPLIANCES OF ALL KINDS. SOLE ACENTS FOR BRAY BURNERS FOR U.S. AND CANADA. 


‘a OTHER BURNERS MAY LOOK LIKE THE BRAY, 
BUT ONLY ON THE OUTSIDE. 


If you could see the inside of the BRAY, if you could have pointed out to you those little details 
of manufacture, those things which have an all-important bearing on the durability, if you 
could compare the BRAY BURNER part for part and material for material with any other burner 


"exe, __ BRAY BURNERS ARE BEST AMD WILL OUTLAST ANY BURNER EVER MADE 











§. A. DRESSER MANUFACTURING 6O., 


|S. R. DRESSER, 
BRADFORD, PA., U. S. A. 


Patentee and Manufacturer of 
| Specialties for Gas and 
| Water Lines, 











Insulating Coates. Style 5, for Plain End 


Woah iron Pie | Pipe Couplings, Sleeves, 
=——s Clamps, Crosses, 
Tees and Ells. 


K HK IK 
K KK 


STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 














Sawn, we a 
Long Sleeve, Style 2, for Mending Broken 
Lines. 





Split Sleeve for R ring Broken Bell on Cast 
ron Pipe. 





Split Sleeve for Fan pny om estes or Cracked 
ron 





Clamp, Style 4%, for Repairing Leaky 
Lead or ent Joints in 
Cast Iron Pipe: 








MAIN AND SERVICE LAYINC. | 





Gas and water companies about to lay new mains or services will find it useful to 
communicate with us. Our gangs are experienced and our plant is completely equipped | 
for street main and service laying in all branches. These are our specialties. We are ina | 
position to quote prices which will attract the attention of the economical manager. 


Gas Company References. Correspondence Solicited. | 
RAE, tie, SULLIVAN BROS., Flushing, N. Y, 


ELECTRIC GAS LIGHTING. 


| How to install electric gas igniting apparatus, inclu: 


ing the jump spark and multiple systems for use i: 
houses, churches, theaters, halls, schools, stores «) 
any large building. Also, the care and selection o! 
suitable batteries, wiring and repairs. 


By H. 8S. NORRIE. 
Price, 50 cents. Orders may be sent to 


A. M. CALLENDER & CO., 42 Ping 8r., N. Y. Crry 








PRACTICAL HANDBOOK ON GAS ENGINES, Sud" USSiRNSTION*.2OF SARE 


AND WORKING OF THE SAME, 
By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Price, $1.00. 


A. M. CALLENDER & CO., 42 FINE ST., NEW YORK CITY. 


gs 

















Sept. 17, 1906 American Gas Zight Journal. 








H. M. Byllesby & Company 


(Incorporated), 


GAS ENGINEERS, 


DESIGN, CONSTRUCT AND OPERATE COMPLETE COAL, WATER AND 
CRUDE OIL GAS PLANTS. 


HIGH AND LOW PRESSURE DISTRIBUTING SYSTEMS. 
AMERICAN TRUST BUILDING, 


CHICAGO. 





THE AMERICAN STANDARD COPIPOSITION CO. 


—O MANUFACTURE BS (i 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc 


Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don't Gome Off! 


We let you Try before you Buy. Send for samples 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707. Wall Street Exchange Building, New York. 








AL 


FOR HOT BATHS, 
~ And for every other Hot Water Need, use the 


IMPROVED 


HUMPHREY CRESCENT INSTANTANEOUS WATER HEATERS. 








u 





i| 



































i Efficient. Compact. Durable. Every Heater Guaranteed 
= r : Gas Supply | H ls. per : ; | Shippin 
i] | No. Heate Price sty af | ~ Tomeen aaa Height. Diameter. | Ww aehe 
a, Non- oatac $40.00 3% Inch. 2% 3454 Inches. 12. Inches. | 70 Pounds. 
. : 34 00 34 a: 31 me 10% = * im x. 
— Contact 2.00 % OT : SY ees | 12 “ 6 * 
7 23.50 | he * 26 28l4 oe i044 rT 43 os 
} | } } 
| | 
‘These p Safet an e Ben po es of fittings see our complete catalogue, ‘* The Luxury of a Bath.’ 
a UVe will be glad to quote discounts._....—_ 
HRUMPeHiREYy aPe>., saliamazZzoo, Mich. 
The ONLY manufacturers in the world of a complete line of Ins 


tantaneous V.’ ater Heatere. 
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ARTHUR R. CRUSE A. E. KEMPER 
President lreasurer 


HENRY W. SCATTERGOOD FRANK FLAVELL 
Vice-President Secretary 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES WORKS 


1205-6 Stephen Girard Building 


Ambler, Pa 


Manufacturers of 


TRIPLE 
vccecirr WAS olders 
SINGLE-LIFT 
WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 











jJ.S. DE HART, JR. 
PRESIDENT 





Je Ft, ra 
Reyne es SHS 











BENCH WORK 


CHARGING AND 
DISCHARGING 
MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 








Es 
4 A 











a 



























R.K.WEHNER, 
TREASURER 


A.F.WEHNER,s 
SECRETARY 






























27 97-8.75: 


2. > “@>s8: = t= ebro s 
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Li 
ISBELL VALVES 
) SPECIALS 


“TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 


ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 














“MAIN OFFICE AND WORKS 
BRIDGE & OGDEN STREETS 
NEWARK,N.J. « 


ESTABLISHED 1865 



































A M. CALLENDER & CO0., 42 Pine St., N. Y. City, 











LL —__ 
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Ludlow Valve Mfg. Co., 


TROY.N.Y., U.S.A. 
Double and Single Gate Valves, %4”’ to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


‘Cox's High Pressure Fluid 
Discharge Computer. 











Send for Catalogue. 


















Avoid Coal Handling Troubles. 

Install the | This Computer solves the following formula, 

_ which is applicable to Gas, Air and other elastic 

DODGE GONVEYOR | fluids, flowing through long pipes with high 
. || initial pressures: 

Discharge in cubic feet per hour at atmo- 


ys tp? 
spheric pressure = 33.3 aaa 


x Ww 
Where 
d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per 


| - 2 Complete Conveyor preventing the accumulation of spilled material. 
Handles coal, ashes and all friable and gritty substances in a clean 
and efficient manner. 


Write. 


LINK-BELT COMPANY, 


| 
| 
A pleasure to give you full information. | 
| 




















Philadelphia. Indianapolis. Chicago. square inch, 
New York: Pittsburgh: | Pa = absolute terminal pressure in pounds per 
— 299 Broadway, 159) Park Building. | square inch, ear eoe 
| I, = length of pipe in miles, 
: —— — . —<—<—<—<—— = —Ee | w = specific gravity of the fluid when air = 1. 








| Re: 


{ 


| To Find the Discharge from a Pipe and 








J.2:. w.JOST, 


COAL TUBS. 








CHEMICAL ENGINEER Selt-Dumping and the Required Size of Pipe. 
ae Stock sizes: from one-fifth to 1 ton (1.) Set the specific gravity of the fluid op- 





ee posite the length of pipe; 
ans So tay eal (2.) Bring the DIFFERENCE of the initial and 
: ‘| | terminal gauge pressures opposite the sum of 
the initial and terminal gauge pressures ; 

(3.) Opposite any diameter of pipe will now 
The Gas E:ngineer’s TEE be found the discharge in cubic feet per hour 


Laboratory Handbook, Valuation of Gas, Electricity at atmospheric pressure; and 


(4.) Opposite any desired discharge will also 


and Water Works be found the required diameter of pipe. 
FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, | Price of the Computers, in Cloth Case, 
Assoc.M.inst.¢.E. 6} x 8 inches, $5 Each, Net. 


GAS MANUFACTURE, 


P. Oo BOX 2043, PHILADELPHIA, PA. 























By JOHN HORNBY, F.I.C. 











Price, $2.50. | With an Appendix of Decided Cases. 


Second Edition. Price $2. For Sale by 
A. M. CALLENDER & CO., For Sale by 
42 Pine Street, N. Y. City. A. M. CALLENDER & CO., 42 Pine Street, New York City. 


The Gas World” Analyses of Accounts of Gas Undertakings, 


1904-1905, 


Showing at a glance the Accounts of 113 Coal and Water Gas Companies, Itemized under 
Coal Carbonized, Gas Made and Sold, Yield of Residuals, Public Lamps, Mileage of Mains, 
Consumers, Price of Gas, Illuminating Power, Financial Resulfs, Revenue. 


Manufacturing Charges, Rates and Taxes, Distribution Charges, Management Charges, 
Bad Debts, Capital Paid Up, Capital per Ton and per Thousand, Reserve Funds, etc. 
EVERY GAS ENGINEER AND MANAGER SHOULD HAVE A COPY OF THIS INVALUABLE AND UP-TO-DATE WORK. 


Price, $3. For Sale by 
A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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DUBITIERSION 
MMOH. 


Minimum Back Pressure, 
Complete Safety. 


amare eee: ——-—sCRLOYDCONSTROCTION CO., Detroit, Mich. 








MUELLER SERVICE CLAMPS. BIRT DEE 


CENTURY PATTERN. 
FOR THE 


JOURNAL, 


Mueller Service Clamps are made in two styles, single strap 
or Century Pattern for ordinary pressure and small taps, and 
double strap or Improved National Pattern for excessive pressure 
and large taps. The boss or tapping surface of each clamp is 
very heavy, allowing threads of full length to be tapped. These 
clamps are cast with a rib which gives them extra strength to re- 
sist the strain of tightening on the pipe. Made either galvanized 
or plain and for any pipe size up to 12inch. Each clamp is 
thoroughly inspected, bears the Mueller trade mark and is un- 
conditionally guaranteed. 

















FOR SALE BY 


H. MUELLER MFC. CO., 
Decatur, Ill., U. S. A. New York, N. Y., U.S.A. | A. M. CALLENDER & CO., - 42 Pine St., New York. 
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ROOTS’ GAS EXHAUSTERS. 


Sizes for any ree 





quired capacity. 
am Self-oiling, ad- 
aa justable bronze 


bearings. -« -« 





Most perfect and 
sensitive Gov. 
Crmor. ke 


Write for Cata- 
logue. + HK ome 


PHRF. ROOTS 
Da «COMPANY, 


i HOME OFFICE: 
me Connersville, Ind. 


~ NEW YORK OFFICE: 
120-122 Liberty St. 


CHICAGO OFFICE: 
1547 Marquette Bldg. 





GOLD MEDAL AT ST. LOUIS, 1904. 





In the 


NEW ZEALAND INTERNATIONAL EXHIBITION, 


To be Held During our Coming Winter at Christchurch, 


HUHNE Gas Alc Lamps 


Will Supply the Greater Share of 


INTERIOR ILLUMINATION. 


This is in the face of severe electrical competition, but the tender of the Christchurch Gas, 
Coal and Coke Co., Ltd., has been recognized as embodying the best features of high-class 
illumination as fully demonstrated in the commercial lighting of Christchurch. 


Wet boxy. | GENERAL GAS LIGHT 6O., 


519 Eddy Street. KALAMAZOO, MICH. 
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GEORGE ORMROD, Mangr. & Treas,, Emaus, Pa, 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 






GAST TRON GAS¢WATER PIPE 
MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Oompact. 


Size of Combination Drilis 
and Taps % to 4-Inch. 
Machines Sent to any Gas 


compen fran 


Send for Circulars. 


Geo, Light 


DAYTON, 0. 
“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
BURNERS. 


Send for Catalogues. 


THOMAS 7. W. MINER, 


821-823 Eagle Av.,N.Y. 


GASHOLDER TANKS AND 




























GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


WARREN FOUNDRY AND MACHINE 60., 


Established 1856. Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


CAST IRON WATER AND GAS PIPE, 


From Taree To Forty-E1cut Inches DraMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto, 


COMPANY, 


Temporarily 
during altera- 
tions and re- 
ae 
cia | Tal ON 








~ SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in Mains Y 


Any size gas 
main can be 
shut off in 30 
seconds. : : : 



































-TELPRERAE FOR us WORKS. 


Our Telpherage System isa boon togas works. | 
For instaxce coal, coke, ashes--any materialin | 

z see any condition - can be handled at great speed, | 
a -~- | and with unapproachable economy because one | 
machine and one operator dothe work. Thepic | 
ture shows part of the plant we recently installed | 
at the Lowell Gas Light Co., Lowell, Mass. | 


State your case—and ask for booklet 58. 


UNITED TELPHERAGE DEPARTMENT 
The Dodge Coal Storage Co. 


Philadelphia—Hunting Park Ave. and P.& R. Ry. 
New York—299 Broadway. 

Chicago—39th Street and Stewart Avenue. 
Pittsburgh—1501-2 Park Building. 

lo tland, Ore.—309 McKay Building. 








Coke and ashes are handled ia ton, and ton-a.d a- 
half quantities at 1,000 feet a minute. 

















Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 











J. P. WHITTIER, 


2338 Java Street, Brooklyn, N. ¥. 








FIEI.LAD’S ANALVYVSIS 
Eor the Wwear 1905. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. 








Being the 37th Year of Publication. 


COMPILED AND ARRANGED BY JOHN W. FIELD, 
Secretary and General Manager of The Gas Light and Coke Company, London. 


PRICE, 85. 


A.M. CALLENDER 








t 
BFOR SALE BY 


& CO., 42 PINE ST., NEW YORK CITY. 
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AMERICAN METER CO 


NEW YORK, st. Louis, PHILADELPHIA, san FRANCISCO, 


Photometrical and Experimental Apparatus. 


"J 
CHICACO, 








———— ae 





PUBLIC LIGHTING 
‘TABLE, 








OCTOBER, 1906. 
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Z Table No. 1. 
FS FOLLOWING THE 
4 MOON. 
- 
A = Light. Extingnish 
Mon.| 1|Nol. |Nol,. 
Tue. | 2)NobL.ruj|No |. 
Wed. | 3INoL. No |. 
Thu. 4| 6.10 pm] 8 10 pw 
Fri. | 5) 610 8.40 
Sat. | 6) 6.10 9.10 
Sun 7 | 6.00 9 50 
Mon.) 8} 6.00 10.30 
Tne. | 9) 6.00 11.20 
Wed. 10) 6.00 LQ!12.10 Am 
Thu. Tt} 6.00 1.00 
Fri 12] 6.00 2.00 
Sat. 113] 6.00 | 3.10 
Sun |t4] 5.50 5.10 
Mon. |15} 5.50 5.10 
Tue. 16) 5.50 5.10 
Wed. |17] 5.50NM) 5.10 
Thu. |1S} 5.50 5.10 
Fri. |19} 5.50 5.10 
Sat, (20) 5.50 5.10 
Sun. [21} 5.40 5.20 HS: = * 
Mon. [22] 8.20 | 5.20 i HS 
Tue. [23] 9.20 5.20 ~ ! 
Wed. |24/10.30 FQ! 5.20 
Thu, }25}11.30 | 5.20 T E ELLIOTT i OSE > 
Fri. 126 112.40 an! 5.20 K N 
Sat. 27] 140 | 5.20 
Sun. [28] 2.40 | 5.30 STANDARD PHOTOMETER LAMP 
Mon. }29] 3.40 | 5.30 e 
Tue. (30|No IL. |No L Vp ale at, 
Wed. |31|No L. ru\No L. Wisivns 





TOTAL HOURS 
DURING 1906. 


10-Candle Power. 
SRK 


By Table No. 1. 


Hre.Min. This lamp is a perfect substitute for the 10-candle Pentane 
Peo - peng Lamp hitherto used, and has the following advantages: 
ebr ...190, 
Masa oe 192 16 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). 
April. ... ...167.00 2d. It is remarkably steady. Will burn 24 hours continuously with less than 2 per 
May ra ania 152.20 cent. variation. 
7: teens ain 3d. It is much less dangerous than Pentane, which Is a kind of gasolene. 
‘4 ples ‘eae 4th. It is not easily affected by air currents in the photometer room. 
September ..170.00 5th. Since the lamp may burn continuously, the candle power of gas may be taken 
O-tober.... 185. 10 at any moment, if necessary. This insures steady illuminating power without 


November... 201.40 
) -cember: .2 


Total, 





waste of carburetting material. 


7th. Costs much less to maintain than a Pentane lamp or sperm candles 


yr. .2146.50 same service. 


- 8th. Is not affected by the weather. 


—— —_— 


6th. The first cost of the lamp brings it within the reach of even small gas works. 


doing the 


re 


PUBLIC LIGHTING 


TABLE. 





OCTOBER, (906. 

















“ Table No, 2. 
a NEW YORK CITY. 
6 ALL Nicut Ligutime. 
° SSeS ee 
- ; 
A E | Light | extinguish, 
a | 
PM. | AM. 
Mon. 1) 5.30 | 5.00 
Tue. | 2, 5.30 | 5.00 
Wed.) 3 5.30 5.00 
Thu.| 40 5.30 5.00 
Fri. | 5 5.30 5.00 
Sat. | 6 5.30 5.00 
Sun. | 7} 5.30 5.00 
Mon.| 8 5.20 5.10 
Tue. | 9 5.20 DLO 
Wed. | 10 5.20 5.10 
Thu. |l1) 5.20 5.10 
Fri. (12, 5.20 5.10 
pat. 113) 5.20 5.10 
Sun. |14) 5.20 5.10 
Mon.]15) 5.10 5.20 
Tue. 16) 5:10 5.20 
Wed. |17) 5.10 5.20 
Thu. |18 5.10 5.20 
Fri. {19 5.10 5.20 
Sat. (20, 5.10 5.20 
Sun. }21) 5.10 5.20 
Mon. |22. 5.00 5.30 
Tue. (23. 5.00 5.30 
Wed. |24 5.00 5.30 
Thu. {25 5.00 5.30 
Fri. |26 5.00 5.30 
Sat. |27 5 00 5.30 
Sun. |?8) 5.00 5.30 
Mon./°9 4.45 9.00 
Tue. |30 445 | 5.35 
Wed.|31, 4.45 | 5.35 
TOTAL HOURS 
DURING 1906, 
a re ——— 
By Table No. 2. 
lirs.Min, 
January. ...423.20 
February. ..355.25 
March... ..355.33 
April......298.56 
May .......264.50 
SD vc saan 234.25 
e : ree 243.45 
August ....28025 


September. .: 
October .. ..37 


November . 


401.40 


December. . 4333.45 


Total, yr..: 





3987.45 








mtn 


a 





———— — — - 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Buiiaiag. 








PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 


OF AMERICA.... 


contro ona WlShach System 
ome OF Street Lighting, 


Which includes its specially DESIGNED and 


‘ars © 2 —— 


ox —_ 
oe ee 
Wale 


+ Seis 
A 


PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 


By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 


+ Sua demonstrated. 
; FE POINTS OF MERIT: 
4 ( Economical, 
It is. Attractive, 
ie \ Successful, 
gt a | Up-to-date. 


IT LIGHTS THE STREET. 


+ 
it 


Where there are no gas mains we 
can furnish an equally good light 
by our S=LF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 

. interested in Municipal 

No. 36. and Outside Lighting. 





~~ ee 











THE WE NO. 7 WELSBAGH DINING ROOM FIXTURE. 


PRICE, EACH, COMPLETE, WITH SHADE, FRINGE, MANTLE AND CHIMNEY, $14. PER DOZ., $150. DISCOUNT, 50 PER CT. 


Standard Length, 30 inches. 

The New No. 7 Welsbach Diuing Room 
Fixture, when ordered, will be sent 
complete, as follows : 


1 No.7 Harp Fixture and Brass 
Crown ‘finished in Brushed 
Brass. 

1 No. 66 Welsbach Burner (high 
candle power). 

1 No. 4 Pilot By-pass. 

1 No. 4197 Mantle — Intensive 
Brand. 

1 No. 306 Chimney (air hoie). 

1 Fourteen-inch GREEN Art Glass 
Shade, with six-inch Green 
Beaded Fringe. 








This fixture is being largely 





used by Gas Companies as a 





dining room fixture at the 
popular retail price of $10 


complete, and i s a great fa- 











vorite for | moderate sized two 


and three*story residences. 
In popularity and price it is | 


unequalled. .* o% we ow 














VARIATIONS. 














Finished in oxidized copper, oxidized brass, 
etc., 25 cents extra. 


Shades in Ruby and Green--Ruby, Amber 
and other colors, without extra charge. 


Special colors require a few days extra 
time to fill orders. 


Green Shades will be shipped unless other- 
wise ordered. 


me 














WELSBACH CO.. 


Salesrooms in All tie 
Principal Cities of 
the United States. 
Factories: 


GLOUCESTER, N. J. 
CHICAGO, ILL. 
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! THE UNITED 
For the Six Months Ending July Ist, 1906, has been Awarded 
Contracts for 25 Sets of 
| PARTIAL LIST OF PLACES: 
PER CT. New Britain, Conn. (2d contract). | Philadelphia, Pa. | Lewiston, Pa. 
= Malden, Mass. (3d contract). Waterbury, Conn. Greenville, Tex. 
gely Kirksville, Mo. | Manchester, N. H. New York, Cent. Un. (3d contract). 
as a St. Johnsbury, Vt. Allentown, Pa. Jefferson City, Mo. 
_the Memphis, Tenn. (2d contract). | Omaha, Neb. Peekskill, N. Y. (2d contract). 
_ $10 Council Bluffs, Ia. (2d contract). | Muskegon, Mich. | Waterville, Me. . 
t fa- Seattle, Wash. (2d contract). | Nazareth, Pa. (2d contract). Washington, D. C. (3d contract). 
cal TOTAL SETS TO JULY 1, 1906, = : = = 618 
.. TOTAL DAILY CAPACITY TO JULY 1, 1906, 488, 930, 000 CUBIC FEET. 
Q.. 


“| The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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‘ae 1858. Incorporated 1890, 


Cras. E.& REGORY, yy Davip R. Daty, V.-Prest. & Treag, 
D. ABERNETBRY, Sec. 


J.H.Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
een 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a ___ 


Cround Fire Clay, Fire Sand and Cround | 
Fire Brick in Barrels and Bulk. 


=o ___ 























SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS CF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 





American Gas Dight Fournal. 





L. C. Hamurxg, President and General Manager. Acavst Court Secretary and Treasurer. 


GAS BENCH CONSTRUCTION CO., 


SUCCESSORS TO 


ST. LOUIS GAS CONSTRUCTION CO., 
DESIGNERS AND BUILDERS OF 


COAL GAS BENCHES, 


SPECIAL HIGH GRADE REFRACTORY MATERIAL FOR 
BENCH SETTINGS, WATER GAS LININGS, ETC. 


ST. LOUIS, MO. 























COAL TAR 


—A ND— 
AMMONIA. 


Third and Enlarged Edition, 


Practical Photometry, 

By William Joseph Dibdin. 
$3.00. 

FOR SALE BY 


A. M. CALLENDER & CO.. 
42 Pine St., New York City. 


Price, 














BY - 
GEORGE LUNGE, PhD. 














Price, $15. For Sale by Gas Engineer's Pocket-ook, senny orconnor, 
M. Mandfactite, Distribution and line of Coal Gas, and the 
A. CALLENDER & Cco., Benn of Gas Works. PRICE, $3.60. For Sale by 


42 Pine Street, New York City. A. M. CALLENDER & CO.. 42 Pine St.. N.Y. City. 








BSAAC C. BAXTER, President. 


SOCEPORY STATION, PA. J AMES 


ESTABLISHED 1864. 


GARDNER, JR., CO., 


PETER YOUNG, Secretary and Treas, 


Address ail communications to 
JELMES meee JR., CO., Room 2u2 Lewis Bidg., 
PITTSBURGH, PA 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 











ESTABLISHED i868. 


. RANCKE, F. a. 
Vice-P: Sec’y 


res. & Mgr. 


HLTNOR RETORT & FIREBRIGK Ot 


BALTIMORE, MD., 


Manufacturers of all Material for the 
Construction of Coal Gas Benches. 


—— 


HALF AND FULL DEPTH AND FREE FIRING | 
BENCHES, 





All styles of which we have in operation, equipped with the 
BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY. 


INGLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
Agents fer New England States. 





LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 


ESTABLISHED 1856. 


HENRY MAURER & SON 


Manufacturers of 


High Grade Firebrick, Blocks, Tiles, 


ETC... 
Office: 420 E. 23d St, N. Y. City. 


GEROULD'S IMPROVED RETORT CEMENT. 


Cement of great value for aching: ating on 
oan making up all bene week Joint, ning 


furnaces and cupolas. s cement is mixed ready for use. 
Economic and thoroughin its work. Fully warranted to stick. 


Price List, f.0.b. PITTSBURGH, PA. 
In Casks, 400 to 20 Pn ats — 
In Kegs, 100 to 200 *6 
In Kegs less than 100 * at | 


C. L. GEROULD, 
1200 Bank for Savings Blig., Pittsburgh, Pa. 


FIELD'S ANALYSIS FOR THE YEAR 1905. 


An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 37th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price. $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St.. New York City. 


NATIONAL PYROGRANIT COMPANY, 


MANUFACTURERS OF 


Fire Brick, Tiles, 
Special Shapes, etc, 


Werks: Maurer, N. J. 




















NEW YORK OFFICE: 
17 Battery Place, New York. 

















WORKS: 
South River, N. J. 














JOHN DELL, 
President and General Manager. 





Gas Retorts, Bench 


We are the Exclusive Agents for the Mitchell Patent ay eer ps Constructed with rer, cd 


Depii. Furnaces, to Burn either Coal or C 
Mitchell is the Original Coal Firing 
aetorts. 


YOUR CORRESPONDENCE IS RESPECTFULLY SOL'CITED. 


MISSOURI FIRE BRICK C0,, 


ESTABLISHED 
1882. 


ae Fire Brick, Cupola Linings, Ete. 


City Officc: 
nd A ged tor Rear Clink Tho 
Continental Bank, U. 








reas 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadephia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, ro!lers 
being protected froin heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


Ep Cr. A. BRON DER, _ am. 


Contracting Bngeinecer and Builder, 
229 BROADW AY, NEW YorRnRns:z&. 














CONNELLY IRON SPONGE AND GOVERNOR CO., 


Design. Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 


Roots Improved Gas Exhausters, 
Iron Sponge, Purifying Material for Gas Purification, Joncs J. t Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 


395 Broadway, 295 West 22d Street, 
New York. CHICACO, ILLS. 


 PARKER-RUSSELL MINING AND MPG, CO. 


oF sT. TOUVUIS, MO.;, 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 48D FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.—We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 























We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAL, ad COKH CONVEYING MACHINERY, 


Plane, Specifications and Estimates Cheerfully Furnished. 


CORRESPONDENCE SOLICITED. 
ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 


Gold Medals awarded by the Louisiana Purchase Exposition at St. Louis. for fireclay_gas retorts, gas ret wt benches, firebrick and setting tiles. 


Newbigging’s Handbook for Gas Engineers and Managers, + x. causater co 42 rie st... cv. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE COAL MINING COMPANY'S 


Qcean Westmoreland Gas Coal. 


tii STRIGTLY High Grade. .... 


Washington Building, New York. Carefully * opera. 


OK . For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming, . 




















A. GC. M. AZOY, General Agent, 1 Broadway, New York. 








‘verarverernrne rover 
PROFITS INCREASE 


IN PROPORTION TO | The (ias Engineer’s 
comm f Provcros. 1 Pocket-Book, 
JEFFREY MACHINERY § By HENRY O’COKNOR. 


Is THE 


REDUCTION OF LABOR. 





IN NO RESPECT IS THIS MORE TRUE THAN 


IN OUR Comprising Tables, Notes and Memoranda ‘elating to the 


4 COAL AND ASH f _ ita 
HANDLING LINE. | PRICE, $3.60. 


CATALOGUES AT YOUR DISPOSAL. —_— 

















THE JEFFREY MFG. CO., | For Sale by 
COLUMBUS, OHIO, U. S. A. 
NEW YORK, CHICAGO, BOSTON, A. M, CALLENDER & CO., 42 Pine Street, Now York City. 
ST. LOUIS, DENVER. | 
FRED. BREDEL, President. A A. MOONEY, Vice-President, 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL. COMPANY, 
: ‘ BNGINEBERS AND BUIEIDER SS QF GAS PLPTPUAN TEs. 
‘nclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and PFRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST. MILWAUKEE, Wis. 
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KELLER ADJUSTABLE EpMJxp H. McCuLLoves, H. C. Apams, Cuas. F. GopsHALL, HENRY WHARTON, C. B. NicHois, 








COKE CRUSHER. President. Vice-President, Treasurer, Secretary. Assistant Secretary. 
Strong, Simple, Durable. Wil: 
Crash any Size Desired. 
Cc. M. KELLER TH c WESTMORELAND COAL C0. 
Sec. & Supt. Jas Lt. & Coke Oo 


Columbus, !n- Chartered’ 1854. 


smaenenees Solicited. 


am . Mines situated on the Pennsylvania and the Baltimore 


B BAXTER & YOUNG, and Ohio Railroads, in Westmoreland County, Pa. 


CONTRACTING AND CONSULTING | POINTS OF SHIPMENT: 
GAS ENGINEERS. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
| WATKINS SSENECA LAKE), N. Y. 

















Examination and Values Ascertained of 


Artificial and Natural Gas Properties. Since the commencement of operations by this Company its well-known 

COMPLETE CAS works ERECTED. 0al has been largely used by the Gas Companies of New. England aud the 

artificial and Natura! Middle States, and its character is established as having no superior in gas- 
Maine oe ae giving qualities, and in freedom from sulphur and other impurities. 


GAS PROPERTIES PURCHASED. Principal Office, 224 South od St., Phila,, Pa, 


“nm orcs’ SUN COMPANY, 

















, ‘PRODUCER, REFINER, SHIPPER AND dren OP 
: one, Seaparel Page's Sens, Petroleum and All Its Products. 

; on Bila eae ete cs oni | Pittsburg, Pa., and aiken taiteteal Pa. 
, , | 














POOLE ON FUELS. THE SUN OIL CO. 


THE CALORIFIC POWER OF FUELS. 


By MERHAN POOLE, F.0.. ' Gas Oil, Gas Naphtha, 
4 os Weer Ga Refined Oil, Lubricating Oils. 


A.M. CALLENDER & CO., 42 Pine St, N.Y. CiTs ‘Toledo, O., and PittsKwnurs, Pa. 











REYNOLDS HIGH PRESSURE GAS GOVERNORS, 


Our Governors Reduce 30 or 40 Pounds Pressure to.2 Inches Water Pressure. 
WE MAKE ALL SIZES OF 


DOUBLE DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS. 
Write for Catalogue and State what you Need. 


JSJTONHRN SON: RuSTNOUYPsSs Cc O., 
ANDERSON, IND., U. 5. A. 









OUTLET 














Standard Oil Company, 


GAS NAPTHA DEPARTMEN'?T. 


GAS NAPTHA. 
GAS OIL. 





ity. 








i = 





N et 











yis. Correspondence Solicited. 26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO. 
Principal Office and Works, Waltham, Mass. 


Single, Double and a ema of any a Tubular, 





























Pipe and Sinuous Friction Conden of all Size 
_§ Steel Tanks for Gasholde , Iron Roof Frames and Flo 
Purifying Bo Ce — al or Valv e Conne ctions 
Bench “Wo rk, n Re uihhe Lime Tra ays. 
Self- —- and Pressed Steel ~onepieoe Lids. 
Coke Barrows, Coal Wago nd all Apparatus Re site for a Com- 
ae ina Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, ner Ping e Work, and 


Spec ial Castings rial Des 








FRANK D. MOSES, 


TRENTON, N. J. — 


GONStTUctIng ENgINeST and bntatar 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a —__CORAEBSPONDENCEH SOLICITED. =. 


KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ™) PURIFYING APPARATUS. 


Street Specials and Valves. 


Telephone, 1503-D 











ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, ''°"".xctv"": 





=D 


TE 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 


fesigners = ssf 
and 

Builders 
of 


as Works. 








hole 

Lessees the 
eee Wilkinson 
ey «(Walter (as 
ae «=—Ss YP POCESS. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraetion of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. 








i 
) 


iy 



































The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 


Metallic Disks, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS., 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 
General Western Agents, THE LLOYD CONSTRUCTION CO.. of Detroit, Mich. 








QUINTARD IRON WORKS, ALEX. C. HUMPHREYS, M.E.,M. Inst.C,@, ARTHUR G. GLASGOW, M.E.,M. Inst.C. €. | 
nN. F.Patmer, [FIUMPHREYS & GLASGOW, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


BANK OF COMMERCE BLDC., 338 VICTORIA STREET, 
GAS APPARATUS. etn eR Bi 


London 8S.W., F 
Meow Yorks 


MANUFACTURERS OF 


Engiand. 
Complete Works Erected. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


ION , 
FREDERICK W, FLOYD, gngincer,| COMPLETE EXAMINATIONS MADE 


Senet aie 





PROPERTIES PURCHASED, 
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R. D. WOOD & CO., | 


400 CHESTNUT ST. PHILADELPHIA. 

















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC. Cutler’s Patent Freezing Preventer fo1 
Gas Power Plants with Producers. : | Holder Cups. 











Udlifornla Light and Fuel Gompany, 


LICENSED BUILDERS OF 


LOWE CRUDE @IL WATER GAS APPARATUS. 


GENERAL GAS ENGINEERING. 
© 
21 PRESIDIO AVENUE, = = = = = = #* = # «# SAN FRANCISCO, CAL. 


LOWE CRUDE OIL WATER GAS is made exclusively from oil, no solid fuel, such as coal or coke, 
being used. In localities where oil can be procured at a sufficiently low figure to warrant the use of this 
gas making method, the results will be ideal, the gas giving a smooth, clear and brilliant light. As ordi- 
narily made it is from 20 to 22-candle power and from 650 to 700.B.T.U. per cubic foot, and about 95 per 
cent. combustible, no air entering into its composition. The absolute minimum of labor is required, there 
being no solid fuels to handle. Many plants in units of daily capacities ranging from Sixty Thousand to 
Four Million cubic feet are in operation. Full information upon request. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 

















a a 
Size. 8 Inches. |10 Inches. lag Inches. ; 24 Inches | 901 30 Inches. |36 Inches. 


Diameter of flanges..... 
Face to face of flange. . 


12 Inches. hes! 16 16 Inches, 




















16 inches. 


224% inches. |27 inches. 3 inches | 3% inches |44 inches. 
14 inches. a inches Po ‘inches aches |21 inches 056 inches. 








18 inches 
12 inches 


13 inches. 
2 inches. 




















12 inches. 








For price and other information, anely to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. O. STATION G. 


Directory Of American Gas COMPANIES 1900, casnaucisc‘tmn xs 
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THE STACEY MANUFACTURING COMPANY, 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS’ 





|_GASHOLDERS AND STEEL TANES 








OF ANY SIZE AND DESCRIPTION, 
Amd All Ironwork and Apparatus Required in a Gas Plant. 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WoORSES, - - - Station FY, Cincinnati, Ohio. 
FrouonNnvORY AND CAST IRON WORKS, 289 Mill St., Cincinnati, Ohio. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacxs. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 


WE DON’T CARE 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 
bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 


If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newbigging’s Handbook for Gas Engineers and Managers, 


PRICE, $6.50. 























A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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R. D. WOOD & CO., _ 


400 CHESTNUT ST., PHILADELPHIA. 











MANUFACTURERS OF BUILDERS OF 








Cast Iron Pipe.| Gasholders. 
HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC. Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. : . Holder Cups. 











Galifomnia Light and Fuel Company, 


LICENSED BUILDERS OF 


LOWE CRUDE OIL WATER GAS APPARATUS. 


GENERAL GAS ENGINEERING. 
© 
21 PRESIDIO AVENUE, (edit taan, A SAN FRANCISCO, CAL. 


LOWE CRUDE OIL WATER GAS is made exclusively from oil, no solid fuel, such as coal or coke, 
being used. In localities where oil can be procured at a sufficiently low figure to warrant the use of this 
gas making method, the results will be ideal, the gas giving a smooth, clear and brilliant light. As ordi- 
narily made it is from 20 to 22-candle power and from 650 to 700.B.T.U. per cubic foot, and about 95 per 
cent. combustible, no air entering into its composition. The absolute minimum of labor is required, there 
being no solid fuels to handle. Many plants in units of daily capacities ranging from Sixty Thousand to 
Four Million cubic feet are in operation. Full information upon request. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening: Cail are made of the athe dimensions: 

















PURE AL OS 4 Inches | 30 Inches 38 Inches. 


Size, 8 Inches. ‘10 Inches. 12 Inches 





16 Inches, 


2*E inches. 
14 inches. 17 inches ha ‘inches aches {21 inches. | 25% inches. 




















Diameter of flanges..... 18 inches 


12 inches 


13 in inches. \16 inches. 
‘2 inches. 3 inches. 


27 inches.|/3 inches.) 8:16 inches | im inches. 











Face to face of flauge.. 














For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. 0. STATION G. 


Hirectory Of America Gas Compadies 1906, cxcamcsis"smen x, 
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THE STACEY MANUFACTURING COMPANY, 


ENCINEERS FOR THE CONSTRUCTION OF COMPLETE CAS WORKS’ 





| CGASHOLDERS AND STEEL TANES 








OF ANY SIZE AND DESCRIPTION, 
Amd All IronworkEK and Apparatus Required in a Gas Plant. 


Also Oil Storage Tanks, Steel Roofs, Valves, Etc. 





Makers of Apparatus for THE CHOLLAR PROCESS OF GAS PURIFICATION. 





MAIN OF FICE AND WoORHES, - - - Station FP, Cincinnati, Ohio. 
FOUNDYDRY AND CAST IRON WORKS, 289 Mill St., Cincinnati, Ohio. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siackxs. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 


WE DON’T CARE 
WHO MAKES YOUR METERS 


It you use the Reeves slot attachments on them. Any good make of meter com- 
bined with the Reeves attachment makes the most perfect prepay meter ever 
manufactured. 

If your meter man does not handle the Reeves attachment we will supply you 
with the REEVES METER. Large capacity. Other important improvements. 


Unconditionally guaranteed. 
REEVES MFG. GO., New Haven, Gonn. 


Newhigging’s Handhook for Gas Engingers-and Managers. 


PRICE, $6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


ae BUOULLDEaRS OF _..9_ 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TantEs. 


4 Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS. 


Brooklyn, N.WY., 











Fay aw, 

















MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


The contract was completed and th- 
Capacity of Holder, 600,000 cu. ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
. Complete Works. 





The order for this Triple-Lift Holder and Stee Tank was received by the Logan tron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 








FREDERIC EGNER, | ELECTRIC GAS LIGHTING. 
Gas Hn ginecece®D,)| How to install electric gas igniting apparatus, including the jump spark and multiple 
NORFOLK, VA., systems for use in houses, churches, theaters, halls, schools, stores or any large building. 


May be consulted with reference to estimates of cost tor; Also, the care and selection of suitAble batteries, wiring and repairs. 
aew, or appraising actual value of existing works; 
Bowe wp By =H. Ss. NORRIE. 
rokatine earning power to capitali- Price, 50 Cente. Orders may be sent to 


zation, and management ~ A. M. CALLENDER & CO., - - - 42 PINE STREET, NEW YORK CITY. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 








The gas registered agrees abso= 
lutely with the amount pur 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH 


_ 661 West Forty-seventh Street, 
NEW YORK. 


ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


| 5i, 53°& 55 Lancaster Street, } Jefferson and Monroe Streets, 
ALBANY, N. Y. CHICACO. 






















WESTINGHOUSE 
DRY GAS METERS 


Are adapted to the accurate 
measurement of 


ACETYLENE GAS 


Meters are equipped with 
Suitable indexes for this 
class of service. 


Prices quoted upon request 


PITTSBURG METER COMPANY 


EAST PITTSBURG, 





PA. 
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F ie 


70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMENT. 


Can be attached to any make of meter. 


NATHANIEL TUFTS METER COMPANY. °° Sceron? mass.” 


BOSTON. MASS. 


MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. 














CHICAGO, 1307 Railway Exchange. 


CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 








SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK. 
e 





“Have you Seen our Complaint Meter?” 











WHEN YOU SEND REPAIRS TO US 


They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


le. Write us. 
penne TEYSTONE METER G0., Royersford, Pa 








Prepayment Attachments---Prepayment Me 
THEY ARE NOW RECOGNIZED, WHEREVER USED, AS ABSOLUTELY THE BEST PREPAYMENT EVER PRODUCED. 
THEY MET WITH IMMEDIATE SUCCESS FROM THE START, THE DEMAND INCREASING SO RAPIDLY 
EACH YEAR THAT IT IS ONLY RECENTLY WE HAVE CAUGHT UP WITH OUR ORDERS. 


WE 
WISH TO ANNOUNCE THAT WE ARE NOW PREPARED TO MAKE PROMPT SHIPMENTS. 











( A Money Saver, 


| ei ; ) iegierr ag in usein the Larg- 

ies -., | Simplicity in Construction, | est Cities in the United 

Points of Mert: | Accurate and Reliable, States, Giving PERFECT 
| Up-to-Date. | SATISFACTION. 








NEW YORK IMPROVED METER CO,, | 206310 Bast 4701 


LV Ha EL *y | St., New York City. 
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AMERICAN METER CO., 


NEW YORK, st. tours, PHILADELPHIA, san Francisco, .CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established i848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 








Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


=_—_ METERS REPAIRED... 


PREPAYMENT GAS iene neem 


Our Own Patents. Strong. Simple. PROMPT_ATTENTION. _CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 

















FACTORY AT ERIE, PA. 


FUR OALE, NASH GAS ENGINE. 


Fifty-horse power, 3-cylinder, latest type. Made by the 
National Meter Company. Engine can be run either on gas or 
gasoline. In use less than a year and as good as-new. A “desir 
able engine where natural gas is abundant and close regulation is 
not expected. For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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SAY, Mr. Gas Man, has it ever oc- 
curred to you that limited purifying 
capacity is a costly investment to 
your Company? 
We build all kinds of purifiers, with 
either wet or dry seals, and our prices 
and designs are right. 





ESTIMATES AMD SPEGIFIGATIONS PROMPTLY AND GHEERFULLY FURNISHED. 


THE WESTERN GAS | 
CONSTRUCTION Co. 


FORT WAYNE, IND. 


1707 WALL ST. EXCHANGE BLDG., NEW YORK. 600 SEVENTH ST., SAN FRANCISCO, CAL. 


